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EXECUTIVE  SUMMARY 


AUTHORITY 

This  study  was  performed  and  this  report  prepared  under  Contract  No.  DACA01-94-D- 
0033,  Delivery  Order  No.  8.  The  delivery  order  was  issued  by  U.S.  Army  Engineer  District, 
Mobile,  to  E  M  C  Engineers,  Inc.  on  8  May  1995. 


PURPOSE 

The  purpose  of  this  study  is  to  identify  and  evaluate  Energy  Conservation  Opportunities 
(ECOs),  to  determine  their  energy  savings  potential  and  economic  feasibility,  and  to 
document  results  for  possible  future  funding. 


BUILDING  AND  HVAC  DATA 

The  Groxmd  Based  Electro-Optical  Deep  Space  Surveillance  (GEODSS)  Facility,  Building 
34568,  is  a  windowless,  concrete  block  structure  approximately  10,000  square  feet.  The 
building  is  located  on  the  northern  end  of  the  White  Sands  Missile  Range  in  central  New 
Mexico.  The  building  consists  of  a  large  central  computer  room  with  perimeter  offices. 
Concrete  towers  at  three  comers  of  the  building  are  topped  with  telescopes  in  movable 
domes.  The  building  is  occupied  24  hours  per  day.  The  building  is  conditioned  by  the 
following  HVAC  and  auxiliary  systems: 

•  The  computer  room  is  conditioned  by  three  Computer  Room  Units  (CRUs)  each 
rated  at  12,000  cfm.  The  CRUs  are  located  within  the  computer  room  and  distribute 
supply  air  via  a  perforated  floor.  Each  CRU  contains  a  fan,  chilled  water  coil,  electric 
reheat  coil,  and  a  humidifier.  Room  temperature  is  maintained  in  the  70°  to  72°F 
range  and  relative  humidity  in  the  35%  to  50%  range. 

•  The  offices  and  hallways  are  conditioned  by  a  single-zone  HVAC  system  consisting 
of  a  fan  supplying  4,770  cfm,  a  chilled  water  cooling  coil,  and  an  electric  duct  heater. 
Outside  air  is  specified  at  26%  of  supply  air.  Room  temperature  is  maintained  in  the 
70°  to  72°F  range. 

•  A  small  conference  room  adjacent  to  the  offices  is  served  by  a  small  dedicated  AHU 
containing  a  chilled  water  cooling  coil. 

•  Each  telescope  tower  is  served  by  a  dedicated  2,000  cfm  AHU.  Each  AHU  is  a  once- 
through  system  in  which  outside  air  is  drawn  in,  cooled  by  a  chilled  water  cooling 
cod,  ducted  to  the  tower,  and  expelled  through  openings  in  the  dome.  Each  room 
thermostat  is  set  at  40°F,  but  the  HVAC  system  is  incapable  of  reaching  this 
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temperature,  given  the  45°F  chilled  water  temperature  serving  the  cooling  coil.  It  is 
desired  to  keep  the  telescope  as  cool  as  possible  to  minimize  stabilization  time  when 
the  telescope  is  exposed  to  the  cold  night  sky.  The  AHUs  serving  the  towers  are 
operated  from  mid  April  to  mid  November.  The  AHUs  are  turned  off  in  the  winter. 


•  All  eight  AHUs  in  the  building  are  supplied  with  chilled  water  from  the  central 
chilled  water  system.  The  chilled  water  system  consists  of  two  36-ton  chillers 
coupled  to  two  air-cooled  condensers.  Chilled  water  is  supplied  to  HVAC  cooling 
coils  via  a  primary/ secondary  pumping  arrangement. 

•  Lighting  is  provided  mainly  by  recessed  fluorescent  fixtures  each  containing  two 
standard  40  watt  T-12  fluorescent  lamps  powered  by  standard  magnetic  coil  ballasts. 
Offices  and  hallways  have  been  extensively  delamped  and  most  offices  are  equipped 
with  occupancy  sensors. 

•  Electric  power  is  supplied  to  the  computer  room  and  electronic  equipment 
associated  with  the  telescopes  through  a  rotating  Uninterrupted  Power  Supply 
(UPS)  system.  The  UPS  system  consists  of  a  120  volt/ 150  kW  generator  coupled  to  a 
large  flywheel  turned  by  a  250  horsepower  motor.  The  flywheel  will  provide  about 
17  seconds  of  uninterrupted  power,  sufficient  time  for  the  emergency  diesel-electric 
generator  to  come  on-line  in  the  event  of  an  interruption  to  commercial  power. 
Power  to  the  motor  was  measured  during  the  field  survey.  The  motor  was  drawing 
about  85  amps  at  281  volts  with  a  power  factor  of  about  0.45. 


HISTORICAL  ENERGY  USE 

Electric  power  is  supplied  to  the  GEODSS  Facility  by  Socorro  Electric.  The  facility  is  billed 
for  electricity  by  the  White  Sands  Missile  Range  at  a  rate  of  $0.0821  per  kWh.  There  is  no 
demand  charge. 

The  facility  is  metered  by  a  dedicated  electric  meter.  This  meter  was  calibrated  by  ZIA 
Electrical  Products  as  part  of  this  study.  The  meter  was  found  to  be  accurate  within  1.0%  in 
its  "as  found"  condition. 

The  diesel-electric  generator  provides  backup  power  for  the  facility  and  is  used  quite  often 
due  to  poor  reliability  of  commercial  service  and  the  frequency  of  electrical  storms. 

Average  site  energy  consumption  was  based  on  four  years  of  utility  data  and  is  presented 
in  Table  ES-1. 
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Table  ES-1.  Historical  Energy  Consumption  Data 


Energy 

Type 

Annual  Energy 
Use 

Unit  Energy 
Cost 

Annual  Energy 
Cost 

Annual 

MBtu 

Electricity 

1036  MWh 

$0.0821 /kWh 

$85,056 

3536 

Diesel  Fuel 

5932  gal 

$6,110 

823 

BASELINE  ENERGY  USE 

The  DOE2.1d  Building  Energy  Simulation  Program  was  used  to  model  the  building  using 
TMY  weather  for  Truth  or  Consequences,  New  Mexico.  Figure  ES-1  presents  the  electric 
energy  use  distribution.  Miscellaneous  equipment  consumes  about  35%  of  the  armual 
energy  used  at  the  facility.  Miscellaneous  equipment  includes  computers,  office 
equipment,  electronic  equipment,  cameras,  and  the  air  compressors.  Space  cooling 
consumes  about  43%  of  the  annual  energy.  Fans,  pumps,  and  lighting  consumes  the 
remaining  20%.  Space  heating  consumes  less  than  2%  of  the  annual  energy. 


Figure  ES-1.  Energy  Use  Distribution 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECOs) 


The  following  is  a  brief  summary  of  the  ECOs  investigated. 

ECO  1:  Albedo  Modification:  Repainting  the  exterior  walls  white  and  placing  white 

gravel  on  the  roof  to  decrease  solar  heat  gain  was  found  not  to  be  cost-effective. 
Energy  savings  are  minimal  due  to  good  insulation. 

ECO  2:  Roof  Insulation:  The  existing  roof  insulation  thickness  of  4  inches  is  greater 

than  the  optimum  insulation  thickness  of  2  inches. 

ECOS:  Low-Emissivity  Roof  Coating:  A  low-emissivity  coating  applied  to  the 

underneath  side  of  the  roof  deck  was  found  not  to  be  cost  effective.  Energy 
savings  are  minimal  due  to  good  insulation. 

EC0  4:  T-8  Fluorescent  Lamps:  Installing  high  efficiency  lighting  and  electronic 

ballasts  were  found  to  be  cost  effective. 

ECO  5:  Vortex  Tube  Cooling:  Cooling  for  the  telescope  cameras  was  foimd  to 

consume  a  relatively  large  amount  of  energy.  Correction  is  beyond  the  scope 
of  this  project. 

ECO  6:  High-Efficiency  Motors:  Replacing  one  of  the  existing  HVAC  fan  motors  with 

a  more  efficient  motor  was  foimd  to  be  cost  effective. 

ECO  7:  UPS  System:  The  existing  system  was  found  to  be  very  inefficient.  Two  cost 

effective  modifications  are  recommended. 

ECO  8:  Chiller  Replacement:  Replacing  the  existing  chillers  was  found  to  be  cost 

effective. 

ECO  9:  Recirculate  Air  in  Towers:  Recirculating  room  air  and  reducing  the  outside 

airflow  rate  in  the  camera  towers  was  found  to  be  cost  effective.  The  HVAC 
systems  are  currently  100%  outside  air  systems. 

ECO  10:  Turn  Off  Office  AHU  at  Night:  Installing  a  time  clock  to  turn  off  the  AHU 

serving  the  office  areas  in  the  building  at  night  was  found  to  be  cost  effective. 

ECO  11:  Propane  Heat:  Replacing  the  existing  electric  duct  heaters  with  propane-fired 

duct  furnaces  was  found  not  to  be  cost  effective. 

ECO  12:  Economizer:  Installing  an  economizer  on  AHU-2  serving  the  office  was  found 
not  to  be  cost  effective. 

Table  ES-2  on  the  following  page  presents  the  results  of  the  analysis  for  each  ECO. 
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Table  ES-2.  Summary  of  Results 


ECO 

# 

ECO  Description 

Annua! 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

1 

Albedo  Modification 

1,532 

126 

0 

N/A 

N/A 

N/A 

2 

Roof  Insulation  6” 

1,939 

159 

0 

N/A 

N/A 

N/A 

3 

Low-Emissivity  Roof  Coating 

900 

74 

0 

N/A 

N/A 

N/A 

4 

T-8  Fluorescent  Lamps 

29,455 

2,418 

47 

12,429 

2.38 

5.0 

5 

■cklEM 

■ana 

0 

N/A 

N/A 

N/A 

6 

High-Efficiency  Motors 

2,197 

180 

0 

1.55 

9.7 

7 

UPS  System 

89,454 

tai 

0 

22,874 

4.85 

3.1 

8 

Chiller  Replacement 

85,453 

0 

99,539 

2.01 

8.3 

9 

Recirculation  of  Tower  Air 

6,118 

0 

4.05 

3.7 

10 

Turn  Off  AHU  at  Night 

48,210 

0 

420 

80.86 

0.1 

11 

Propane  Heat 

1,199 

65 

0 

11,182 

0.08 

171.7 

12 

Economizers 

967 

79 

0 

4,096 

0.29 

51.6 

A  graphical  representation  of  the  annual  energy  use  for  the  baseline  model  and  each  of  the 
ECOs  is  presented  in  Figure  ES-2  below. 


Figure  ES-2.  Baseline  Energy  Use  Vs.  Recommended  ECO  Modifications 


RECOMMENDATIONS 


The  following  ECOs  are  recommended  for  implementation. 


Table  ES-3.  Summary  of  Recommended  ECOs 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($1 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

10 

Turn  Off  AHU  at  Night 

48,210 

3,958 

0 

420 

80.86 

0.09 

7 

UPS  System 

7,344 

0 

22,874 

4.85 

3.11 

9 

Recirculation  of  Tower  Air 

74,518 

KilQi 

47 

22,767 

4.05 

3.72 

4 

T-8  Fluorescent  Lamps 

matmofm 

2,418 

0 

2.38 

5.04 

8 

Chiller  Replacement 

85,453 

0 

99,539 

2.01 

8.30 

6 

Hiqh  Efficiency  Motors 

2,197 

180 

0 

1,753 

1.55 

9.72 

Overall  Savings 

280,029 

47 

101,292 

N/A 

4.41 

The  overall  savings  takes  into  account  the  synergistic  effects  of  multiple  ECOs.  The  total 
annual  energy  cost  savings  for  combined  ECOs  is  $22,990  per  year  with  a  resulting  simple 
payback  of  4.4  years.  The  combined  ECOs  annual  energy  savings  is  280,029  kWh  per  year, 
27%  of  the  present  annual  energy  use. 

To  qualify  for  FEMP  funding,  ECOs  must  have  an  SIR  greater  than  1.25  and  a  simple 
economic  payback  less  than  10  years.  The  following  ECOs  are  recommended  for  funding  as 
a  Federal  Energy  Management  Program  (FEMP)  project. 

Table  ES-4.  Summary  of  ECOs  Recommended  for  FEMP  Funding 


ECO 

# 

ECO  Description 

Annua! 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

_ (D _ 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

7 

UPS  System 

0 

4.85 

3.11 

9 

Recirculation  of  Tower  Air 

6,118 

0 

22,767 

4.05 

3.72 

4 

T'8  Fluorescent  Lamps 

29,455 

msm 

47 

2.38 

5.04 

8 

Chiller  Replacement 

7,016 

0 

99,539 

2.01 

8.30 

Combined  Savings 

252,877 

20,761 

47 

2.74 

5.7 

The  combined  savings  of  these  ECOs  with  synergistic  effects  taken  into  account  is  $20,761 
per  year  with  a  resulting  SIR  of  2.74  and  a  simple  payback  of  5.7  years. 
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The  following  ECOs  are  recommended  for  in-house  implementation  by  the  GEODSS 
maintenance  staff. 

Table  ES-5.  Summary  of  ECOs  Recommended  for  In-House  Implementation 


ECO 

# 

ECO  Description 

Annua! 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

w . - 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

10 

Turn  Off  AHU  at  Night 

3,958 

0 

420 

80.86 

0.09 

6 

High-Efficiency  Motors 

2,197 

180 

0 

1,753 

1.55 

9.72 

The  following  ECOs  are  recommended  for  implementation  with  the  installation  of  the  new 
computer  system,  in  about  two  years. 

Table  ES-6.  Recommended  ECO  Upgrades  with  Computer  Renovation 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

5 

Vortex  Tube  Cooling 

38,441 

3,156 

0 

N/A 

N/A 

N/A 

The  following  ECOs  were  not  found  to  be  cost  effective; 


Table  ES-7.  ECOs  Not  Recommended 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annua! 

Energy 

Cost 

Savings 

($) 

Annua! 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

1 

Albedo  Modification 

1,532 
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1.  INTRODUCTION 


1.1  AUTHORITY  FOR  STUDY 

This  study  was  performed  and  this  report  prepared  under  Contract  No.  DACA01-94-D- 
0033,  Delivery  Order  No.  8.  The  delivery  order  was  issued  by  U.S.  Army  Engineer  District, 
Mobile,  to  E  M  C  Engineers,  Inc.  on  8  May  1995. 


1.2  PURPOSE  OF  STUDY 

The  purpose  of  this  study  is  to  identify  and  evaluate  Energy  Conservation  Opportunities 
(ECOs)  for  the  Ground  Based  Electro-Optical  Deep  Space  Surveillance  (GEODSS)  Facility, 
Building  34568,  to  determine  their  energy  savings  potential  and  economic  feasibility,  and  to 
document  results  for  possible  future  funding. 


1.3  STATEMENT  OF  WORK 

The  following  services  are  required  by  the  Statement  of  Work  contained  in  Appendix  A: 

•  Perform  a  limited  site  survey. 

•  Evaluate  selected  ECOs. 

•  Use  building  energy  simulations  to  calculate  envelope  and  HVAC  system  energy 
savings. 

•  Combine  selected  ECOs  into  recommended  projects  taking  into  account  the  effects  of 
multiple  ECOs  on  energy  savings  and  implementation  costs. 

•  Provide  a  comprehensive  report  presenting  field  survey  data,  assumptions,  methods 
of  analysis,  and  results  of  the  study. 


1.4  GENERAL  APPROACH 

EMC  attended  a  pre-proposal  meeting  at  the  GEODSS  site  in  March  1995.  At  that  meeting, 
EMC  was  given  a  tour  of  the  facility  and  received  information  regarding  the  history  of  the 
facility,  including  details  of  present  operations  and  problems.  The  meeting  produced  a 
prelimiiuiry  list  of  ECOs  to  be  evaluated. 
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A  detailed  field  survey  was  completed  the  1st  and  2nd  of  June  1995.  As  part  of  the  field 
survey,  the  electric  meter  serving  the  site  was  recalibrated  and  electrical  measurements 
were  made  on  selected  electrical  equipment. 


The  building  energy  use  was  simulated  using  the  DOE2.1d  program  to  produce  a  baseline 
model.  The  baseline  model  energy  use  was  compared  to  historical  energy  use  data. 

Each  ECO  was  analyzed  individually.  Energy  savings  were  calculated  by  modifying  the 
baseline  model  to  reflect  the  proposed  modification.  A  detailed  cost  estimate  and  a  Life 
Cycle  Cost  Analysis  (LCCA)  were  performed  for  each  ECO. 

ECOs  with  favorable  economics  were  combined  into  recommended  projects.  The  effects  of 
multiple  ECOs  on  energy  savings  and  implementation  costs  were  taken  into  accoimt.  A 
Form  DD1391  was  used  to  present  the  data  and  text  for  the  recommended  projects. 

A  comprehensive  Preliminary  Report  was  prepared  presenting  the  field  survey  data, 
assumptions,  methods  of  analysis,  and  results  of  ^e  study. 


1.5  LIFE  CYCLE  COST  ANALYSIS 


The  Life  Cycle  Cost  Analysis  (LCCA)  methodology  used  in  this  study  comprised  a  present 
value  analysis  of  capital  costs,  operational  costs,  and  projected  energy  costs  over  the 
expected  life  cycle  of  the  ECO.  Uniform  present  value  (UPV)  factors  and  escalation  rates  for 
energy  costs  were  taken  from  Energy  Prices  and  Oiscount  Factors  for  Life-Cycle  Cost 
Analysis  1995,  which  is  the  current  update  to  NBS  Handbook  135.  A  3.0%  discount  rate 
was  used  for  the  purpose  of  this  study  in  compliance  with  FEMP  guidelines. 


The  following  UPV  factors,  adjusted  for  average  fuel  price  escalation,  were  taken  from  the 
NBS  135  Supplement: 


Uniform  Present  Value  Factor  I 

No.  of  Years 

Electricity 

LP  Gas 

Non-Energy 

Applicable  ECOs 

10 

8.58 

9.60 

8.53 

Controls 

15 

12.02 

14.17 

11.94 

Lighting  Systems 

20 

15.08 

18.58 

14.88 

HVAC,  Weatherization 

1.6  ORGANIZATION  OF  DOCUMENT 

This  report  is  organized  as  follows: 

•  Section  2  summarizes  the  existing  building  and  HVAC  data. 
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•  Section  3  presents  the  energy  use  of  the  existing  baseline  building. 

•  Section  4  contains  the  analysis  for  each  individual  ECO. 

•  Section  5  summarizes  the  results  of  the  analysis  and  makes  recommendations. 

•  Appendix  E  contains  a  completed  Form  DD-1391  for  use  in  obtaining  Federal 
Energy  Management  Program  (FEMP)  funding  for  the  selected  project  package. 


2.  BUILDING  AND  HVAC  DATA 


2.1  GENERAL 

The  GEODSS  Facility  (Building  34568)  is  a  windowless,  concrete  block  structure  of 
approximately  10,000  square  feet.  The  building  is  located  on  the  northern  end  of  the  White 
Sands  Missile  Range  (WSMR)  in  central  New  Mexico.  The  building  consists  of  a  large 
central  computer  room  surrounded  by  offices  on  the  perimeter.  Concrete  towers  at  three 
comers  of  ^e  building  are  topped  with  telescopes  in  movable  domes.  The  building  is 
occupied  continuously  24  hours  per  day.  Field  survey  notes  and  tabulated  data  on  the 
building  and  HVAC  systems  is  contained  in  Appendix  B. 


2.2  COMPUTER  ROOM 

The  computer  room  is  in  the  center  of  the  building  with  one  wall  exposed  to  the  outside. 
The  wall  consists  of  concrete  block,  fiberglass  batt  insulation,  and  interior  wall  board. 
There  are  no  windows.  The  built-up  flat  roof  is  insulated  with  an  estimated  4  inches  of 
polystyrene  insulation  supported  by  a  metal  deck.  A  drop  acoustic  ceiling  is  suspended 
about  3  feet  below  the  metal  deck. 

The  computer  room  contains  a  large  quantity  of  computer  equipment  which  contributes 
significant  heat  gain  to  the  room. 

The  computer  room  is  conditioned  by  three  computer  room  units  (CRUs)  each  rated  at 
12,000  cfm  and  326  MBH  cooling  capacity.  The  CRUs  are  located  within  the  computer  room 
and  distribute  supply  air  via  a  perforated  floor.  Each  CRU  contains  a  fan,  chilled  water  coil, 
electric  reheat  coil,  and  a  humidifier.  Room  temperature  is  maintained  in  the  70°  to  72°F 
range  and  relative  humidity  in  the  35%  to  50%  range. 


2.3  OFFICES 

Offices  and  hallways  are  arranged  along  three  sides  of  the  building.  Wall  and  roof 
construction  is  identical  to  the  computer  room  and  there  are  no  windows. 

The  offices  contain  typical  office  equipment  such  as  personal  computers,  printers,  a  coffee 
maker,  a  refrigerator,  vending  macWnes,  and  a  photocopy  machine.  Additionally,  there  is 
some  electrical  test  equipment  for  maintaining  electronic  equipment  associated  with  the 
telescopes. 
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The  offices  and  hallways  are  conditioned  by  a  single-zone  HVAC  system  consisting  of  a  fan 
supplying  4770  cfm,  a  chilled  water  cooling  coil,  and  an  electric  duct  heater.  Outside  air  is 
specified  at  26%  of  supply  air.  Room  temperature  is  maintained  in  the  70°  to  72°F  range. 


2.4  CONFERENCE  ROOM 

A  small  conference  room  adjacent  to  the  offices  is  served  by  a  small  dedicated  AHU 
containing  a  chilled  water  cooling  coil. 


2.5  TOWERS 

Three  two-story  towers  topped  with  dome-covered  telescopes  are  located  at  three  corners 
of  the  building.  The  domes  are  constructed  of  an  aluminum  outer  skin,  about  4  inches  of 
insulation,  and  an  inside  skin  of  unknown  construction,  possibly  fiberglass.  The  domes  are 
equipped  with  a  tight  fabric  skirt  around  the  perimeter  to  limit  infiltration.  There  is  a 
noticeable  gap  around  the  aperture  door  in  the  dome.  The  walls  are  12  inch  cast  concrete, 
fiberglass  batt  insulation,  and  interior  wallboard.  There  are  no  windows. 

Equipment  in  the  towers  consists  of  a  rack  of  electronic  processing  equipment,  the  telescope 
drives,  and  the  electronic  camera  within  the  telescope.  The  cameras  are  cooled  by  vortex 
cooling  tubes  supplied  by  90  psig  compressed  air.  Each  tower  has  a  dedicated  5 
horsepower  air  compressor  to  serve  the  vortex  tubes. 

Each  tower  is  served  by  a  dedicated  2,000  cfm  AHU.  Each  AHU  is  a  once-through  system 
in  which  outside  air  is  drawn  in,  cooled  by  a  chilled  water  cooling  coil,  ducted  to  the  tower, 
and  expelled  through  openings  in  the  dome.  Each  room  thermostat  is  set  at  40°F,  but  the 
HVAC  system  is  incapable  of  reaching  this  temperature  given  the  45°F  chilled  water 
temperature  serving  the  cooling  coil.  The  result  is  that  the  cooling  coils  are  operating  at  full 
capacity  during  the  cooling  season.  It  is  desired  to  keep  the  telescope  as  cool  as  possible  to 
minimize  stabilization  time  when  the  telescope  is  exposed  to  the  cold  night  sky. 

The  AHUs  serving  the  towers  are  operated  from  mid-April  to  mid-November.  The  AHUs 
are  turned  off  in  the  winter. 

It  is  unclear  why  the  HVAC  system  is  a  once-through  system;  there  are  no  ventilation 
requirements  for  the  space.  We  originally  believed  the  once-through  system  was  for  the 
purpose  of  pressurization,  to  keep  dust  from  infiltrating  through  the  dome.  However,  the 
system  is  not  operated  in  the  winter  and  the  openings  in  the  dome  do  not  appear  to  be  large 
enough  to  require  2,000  cfm  of  airflow  for  pressurization.  The  once-through  system  has 
insufficient  capacity  to  cool  the  OA  air  from  95°F  to  45°F. 
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2.6  CENTRAL  CHILLED  WATER  SYSTEM 


All  eight  AHUs  in  the  building  are  supplied  with  cdiilled  water  from  the  central  chilled 
water  system.  The  chilled  water  system  consists  of  two  36  ton  chillers  coupled  to  two  air¬ 
cooled  condensers.  Chilled  water  is  supplied  to  HVAC  cooling  coils  via  a 
primary/ secondary  pumping  arrangement. 


2.7  LIGHTING 

Interior  lighting  consists  of  the  following: 

•  The  computer  room  and  offices  are  lit  with  recessed  fluorescent  fixtures  each 
containing  two  standard  40  watt  T-12  fluorescent  lamps  powered  by  standard 
magnetic  coil  ballasts.  Offices  and  hallways  have  been  extensively  delamped  and 
most  offices  are  equipped  with  occupancy  sensors  which  automatically  turn  lights 
on  and  off. 

•  Ten  exit  signs  are  located  in  the  building  each  with  two  20  watt  incandescent  lamps. 

•  Twelve  150  watt  floodlights  serve  the  three  towers.  These  floodlights  are  operated 
for  only  1  to  2  hours  per  day. 

•  Nine  60  watt  recessed  incandescent  fixtures  were  noted  at  various  places  in  the 
building. 

•  Fifty-one  small,  ground-level,  shaded,  incandescent  lamps  serve  walkways  and 
parking  lots  around  the  building.  These  lamps  are  rated  at  15  and  25  watts  at  220 
volts,  but  are  operated  at  110  volts  which  results  in  actual  wattages  of  7.5  and  12.5. 

•  .  The  building  perimeter  is  equipped  with  a  high  intensity  security  lighting  system 

which  is  only  activated  for  an  intruder  alert.  Use  of  this  lighting  system  for  any 
other  purpose  is  incompatible  with  the  function  of  the  telescopes. 


2.8  ELECTRIC  POWER 

Electric  power  is  supplied  to  the  GEODSS  Facility  by  Socorro  Electric.  The  facility  is  billed 
for  electricity  by  the  White  Sands  Missile  Range  at  a  rate  of  $0.0821  per  kWh.  There  is  no 
demand  charge.  The  rate  schedule  is  contained  in  Appendix  C. 

The  facility  is  metered  by  a  dedicated  electric  meter.  This  meter  was  calibrated  by  ZIA 
Electrical  Products  as  part  of  this  study.  The  meter  was  found  to  be  accurate  within  1.0 
percent  in  its  "as  found"  condition.  The  meter  was  adjusted  slightly  during  calibration  for 
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better  accuracy.  Meter  nameplate  data,  calibration  data,  and  historical  meter  data  is 
contained  in  Appendix  C. 

Total  power  to  the  facility  was  measured  during  the  field  survey  at  the  main  breaker.  The 
system  was  drawing  about  250  amps  at  282  volts  with  a  power  factor  of  about  0.63.  This 
extremely  low  power  factor  should  be  corrected  because  utility  companies  have  begun  to 
penalize  customers  with  low  power  factors.  There  currently  is  no  power  factor  penalty 
from  the  utility. 

Power  supplied  to  the  computer  room  and  electronic  equipment  associated  with  the 
telescopes  is  termed  "Tech  power"  and  is  routed  through  a  rotating  Uninterrupted  Power 
Supply  (UPS)  system.  The  UPS  system  consists  of  a  120  volt/150  kW  generator  coupled  to 
a  large  flywheel  turned  by  a  250  horsepower  electric  motor.  The  flywheel  will  provide 
about  17  seconds  of  uninterrupted  power,  which  is  sufficient  time  for  the  emergency  diesel- 
electric  generator  to  come  on-line  in  the  event  of  an  interruption  to  commercial  power. 
Power  to  the  motor  was  measured  during  the  field  survey  and  found  to  be  drawing  about 
85  amps  at  281  volts  with  a  power  factor  of  about  0.45.  This  low  power  factor  is  probably 
the  main  reason  for  the  low  power  factor  at  the  main  breaker. 

The  diesel-electric  generator  is  operated  during  thunderstorms  when  there  is  a  strong 
possibility  of  commercial  power  interruptions,  and  in  the  event  of  an  actual  commercial 
power  interruption. 


3.  BASELINE  ENERGY  USE 


3.1  HISTORICAL  ENERGY  USE 

Monthly  electric  energy  purchased  from  Socorro  electric  and  generated  on  site  using  the 
diesel-electric  generator  is  indicated  in  Figure  3-1  below. 


Figure  3-1.  Electricity  Purchased  and  Generated  Oct  1991  to  Jan  1995 


Figure  3-1  is  based  on  facility  electric  meter  data  and  diesel  fuel  consumption  data.  The 
fuel  rate  for  the  diesel-electric  generator  was  assumed  to  be  0.064  gallons  per  kWh  based  on 
typical  fuel  rates  for  diesel-electric  generators. 
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The  supporting  energy  consumption  data  is  contained  in  Appendix  C.  The  following 
problems  were  noted  with  the  electric  data: 

•  The  electric  meter  failed  and  produced  erroneous  readings  from  May  1993  through 
October  1993,  when  it  was  replaced. 

•  The  electric  consumption  for  March  1994  appears  to  be  in  error. 

•  No  fuel  oil  consumption  data  was  supplied  after  January  1994. 

Data  for  FY91  and  FY92  appears  consistent  and  accurate  and  was  judged  to  be  the  best 
representation  of  energy  consumption  for  the  facility.  Referring  to  FY91  and  FY92  in  Figure 
3-1,  the  following  comments  apply: 

•  Monthly  energy  use  throughout  the  year  is  fairly  steady  ranging  from  about  80  to 
105  MWh  per  month.  This  is  due  to  a  high  percentage  of  electric  use  going  to 
steady  loads  which  vary  little  from  month  to  month.  These  include  Tech  power, 
lights,  HVAC  fans,  and  office  equipment. 

•  Electricity  is  consistently  low  in  February  and  March,  probably  a  result  of  lower 
cooling  loads  and  mmimal  heating  loads. 


3.2  BASELINE  ENERGY  SIMULATION 

The  DOE2.1d  building  energy  simulation  program  was  used  to  model  the  building.  The 
model  used  TMY  weather  for  Truth  or  Consequences,  New  Mexico.  The  following  methods 
and  assumptions  were  made  in  developing  a  baseline  energy  simulation  which  is  intended 
to  represent  the  existing  condition  of  the  building: 

•  Lighting  electric  loads  were  based  on  fixture  counts  for  each  zone,  incandescent 
lamp  wattages,  and  fluorescent  fixture  wattages  based  on  catalog  data  for  the  type 
of  lamps  and  ballasts  in  the  fixture.  Fixtures  which  had  been  delamped  and  light 
circuits  with  occupancy  sensors  were  taken  into  account.  Occupancy  sensors  were 
assumed  to  reduce  energy  use  by  30%.  The  lighting  schedules  were  based  on 
interviews  of  personnel  in  the  building. 

•  Equipment  electric  loads  from  office  equipment  were  based  on  the  equipment 
inventory  and  handbook  data  containing  average  energy  use. 

•  Fleat  gain  from  people  was  based  on  the  occupancy  schedule  of  the  building. 

•  Tech  power  electric  loads  were  based  on  electrical  measurements  made  during  the 
field  survey.  The  Tech  power  electric  loads  were  reported  to  be  fairly  steady.  These 
loads  were  varied  somewhat  as  a  means  for  calibrating  the  model  to  historical 
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energy  use.  Tech  power  is  used  by  the  computers  and  electronic  equipment  in  the 
computer  room  and  by  electronic  equipment  and  the  cameras  in  the  towers. 

•  Air  compressor  electric  loads  were  based  on  vortex  tube  flow  which  ranges  from  5 
to  15  cfm  with  an  average  at  about  10  cfm.  The  compressors  will  supply  about  20 
cfm,  and  are  thus  about  50%  loaded.  The  resulting  average  load  is  2.12  kW  per 
compressor.  Vortex  tubes  and  air  compressors  are  operated  from  3  p.m.  to  7  a.m. 
daily. 

•  Fan  electric  loads  were  based  on  motor  horsepower  and  motor  loading.  Motor 
loading  was  determined  by  measuring  motor  speed  during  the  field  survey  and 
calculating  motor  slip  which  is  proportional  to  motor  load  fraction. 

•  Chiller  performance  in  terms  of  kW  per  ton  was  difficult  to  estimate.  The  chiller  is  a 
built-up  system  consisting  of  refrigerant  compressors  and  air-cooled  condensers 
from  different  manufacturers.  The  baseline  air-cooled  chiller  was  assumed  to 
operate  1.43  kW  per  ton  based  on  catalog  data  for  a  chiller  of  similar  type  and  age. 

Figure  3-2  below  is  a  plot  of  historical  and  predicted  electric  energy  use  of  the  facility.  As 
can  be  seen,  there  is  good  agreement  between  the  model  and  historical  data. 


Figure  3-2.  DOE2.1d  Model  vs.  Historical  Data 
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Figure  3-3  below  is  a  graphic  of  the  distribution  of  electric  energy  use.  As  can  be  seen 
miscellaneous  equipment  consumes  about  35%  of  the  annual  energy  used  at  the  facility. 
Miscellaneous  equipment  includes  computers,  office  equipment,  electronic  equipment, 
cameras,  and  the  air  compressors.  Space  cooling  consumes  about  43%  of  the  annual  energy. 
HVAC  Aux,  which  includes  fans  and  pumps,  and  lighting  consumes  the  remaining  20%. 
Space  heating  consumes  less  than  2%  of  the  annual  energy. 


Figure  3-3.  Energy  Use  Distribution 


Table  3-1  below  presents  the  annual  energy  use  and  cost  for  the  facility. 


Table  3-1.  Facility  Annual  Energy 


Annual  Electric  Use  (MWh) 

Annual  Energy  Cost  ($) 

DOEZld  Model 

1,047 

$85,981 

FY91 

1,010 

$82,921 

FY92 

1,031 

$84,645 
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4.  INDIVIDUAL  ECO  ANALYSIS 


This  section 
data.  These 


ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 

ECO 


contains  a  description  and  complete  analysis  for  each  ECO,  including  backup 
ECOs  are: 

1:  Albedo  Modification. 

2:  Roof  Insulation. 

3:  Low-Emissivity  Roof  Coating. 

4:  T-8  Fuorescent  Lamps. 

5:  Vortex  Tube  Cooling. 

6:  High-Efficiency  Motors. 

7:  UPS  System. 

8:  Chiller  Replacement. 

9:  Recirculate  Air  in  Towers. 

10:  Turn  Office  AHU  at  Night. 

11:  Propane  Heat. 

12:  Economizer. 
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4.1  EC0  1:  ALBEDO  MODIFICATION 


Proposed  Modifications:  Repaint  the  building  white  and  replace  the  gravel  on  the  roof 
with  white  rock  in  order  to  reduce  on  the  cooling  load. 

The  ability  of  a  building  surface  to  reflect  incoming  electromagnetic  radiation  is  called 
albedo.  Dark  building  surfaces  absorb  heat  while  light  surfaces  reflect  the  heat  and  stay 
cooler.  The  absorptance  of  a  surface  is  measured  on  a  scale  from  0  to  1,  with  an  absorptance 
of  1  absorbing  all  of  the  radiation,  while  a  surface  with  an  absorptance  of  0  reflects  it  all.  A 
previous  energy  conservation  study  of  a  typical  house  in  Sacramento,  California,  indicated 
that  the  total  air-conditioning  bill  could  be  reduced  by  up  to  22%  if  the  absorptance  of  the 
walls  and  roof  were  decreased  from  0.6  to  0.2. 


Existing  Conditions:  The  building,  originally  white,  was  repainted  a  light  tan 
approximately  two  years  ago.  The  outside  doors  were  also  changed  from  white  to  dark 
brown  and  the  building's  roof  was  also  changed  from  white  roof  gravel  to  a  medium  brown 
roof  gravel.  The  occupants  of  the  building  began  to  notice  an  increase  in  electrical 
consumption  right  after  the  color  of  the  building  was  changed.  The  absorptance  of  the 
existing  flat,  built-up  roof  was  assumed  to  be  0.6,  based  on  the  absorptance  of  similar 
colored  material.  The  existing  wall  absorptivity  was  assumed  to  be  0.7. 


Method  of  Analysis: 

•  The  DOE  2.1d  baseline  model  was  modified  and  the  building's  energy  consumption 
was  calculated  for  roof  and  wall  absorptance  values  of  0.29  and  0.26,  respectively. 

•  Simulations  were  also  run  for  roof  and  wall  absorptances  of  0.1  versus  0.9  to  see  the 
effect  of  a  wider  range  of  absorptances. 


Results:  The  simulations  (summarized  in  the  table  below)  indicated  that  with  the  proposed 
modifications,  there  would  be  a  negligible  drop  in  the  cooling  load  which  would  be 
partially  offset  by  an  increase  in  heating  load.  This  is  due  to  adequate  insulation  in  the  roof 
and  walls.  The  total  annual  energy  savings  was  estimated  at  5.2  MBtu  or  about  1,532  kWh 
which  would  save  $126  annually. 
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Item 

Baseline 

ECO 

Roof  Absorptance 

0.70 

0.29 

Wall  Absorptance 

0.60 

0.26 

Heating  (MBtu) 

55 

59 

Cooling  (MBtu) 

1569 

1560 

HVAC  (MBtu) 

427 

426 

Lights  (MBtu) 

289 

289 

Misc.  Equipment  (MBtu) 

1234 

1234 

Total  Use  (MBtu) 

3,575 

3,569 

Recoimnendations:  Changing  the  color  of  the  walls  and  roof  would  not  substantially 
decrease  the  amount  of  energy  consumed  by  the  building  or  be  cost  efficient.  An  albedo 
modification  is  not  recommended.  However,  it  is  recommended  that  the  color  of  the  outer 
doors  be  changed  for  safety  reasons  from  the  current  dark  brown  color  to  a  lighter  color 
that  will  not  absorb  as  much  heat.  The  doors  now  become  so  hot  in  the  summer  that 
building  personnel  have  to  use  gloves  to  open  the  doors  to  avoid  being  burned. 
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EMC  ENGINEERS  INC.  EZDUE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995 

DENVER,  CO  80227  GEOBSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  BUILDJEG  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


ELECTRICITY 

59.02 

1560.06 

426.40 

0.00 

0.00 

288.88 

0.00 

1233.86 


TOTAL  3568.23 

TOTAL  SITE  ENERGY  3568.14  MBTU  313.0  KBTU/SQFT-YR  GROSS-AREA  313.0  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3568.14  MBTU  313.0  KBTU/SQFT-YR  GROSS-AREA  313.0  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 
SPACE  HEAT 
SPACE  COOL 
HVAC  AUX 
DOM  HOT  WTR 
AUX  SOLAR 
LIGHTS 
VERT  TRANS 
MISC  EQUIP 
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EMC  Engineering,  Inc. 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


LIFE  CYCLE  COST  ANALYSIS 
ECO#  tf 

ALBEDO  MODIFICATION 


LCCECOS.XLS 
Prepared  By:  EMS 

Checked 


Existing  and  Proposed  Albedo  Modification 


CATEGORY 

EXIS' 

riNG 

PROPOSED 

SAVINGS 

Roof 

Wall 

Roof 

Wall 

(MBTU) 

Absorptance 

0.6 

0.7 

0.29 

0.26 

Heating 

55.1 

59.0 

(3.9) 

Cooling 

1,569.0 

1,560.1 

8.9 

HVAC 

426.6 

426.4 

0.2 

Lights 

288.8 

288.9 

(0.1) 

Misc  Equip 

1,233.9 

1,233.9 

Total  Use  (MBtu)  3,573.4  3,568.2  5.2 


Maximum  and  Minimum  Albedo  Modification 


CATEGORY 

HIGHEST 

LOWEST 

SAVINGS 

Roof 

Wall 

Roof 

Wall 

(MBTU) 

Absorptance 

0.90 

0.90 

0.10 

0.10 

Heating 

51.8 

61.5 

(9.6) 

Cooling 

1,578.4 

1,555.5 

22.9 

HVAC 

426.8 

426.3 

0.6 

Lights 

288.9 

288.9 

- 

Misc  Equip 

1,233.9 

1,233.9 

0.0 

Total  Use  (MBtu) 

3,579.8 

3,565.9 

13.9 

ABSORPTANCE  for  Various  Exterior  Surfaces* 


Material 

Absorptance 

Paint 

Absorptance 

Black  concrete 

0.91 

Optical  flat  black  paint 

0.98 

Stafford  blue  brick 

0.89 

Flat  black  paint 

0.95 

Red  brick 

0.88 

Black  lacquer 

0.92 

Bituminous  felt 

0.88 

Dark  gray  paint 

0.91 

Blue  gray  slate 

0.87 

Dark  blue  lacquer 

0.91 

Roofing,  green 

0.86 

Black  oil  paint 

0.90 

Brown  concrete 

0.85 

Dark  olive  drab  paint 

0.89 

Asphalt  pavement,  weathered 

0.82 

Dark  brown  paint 

0.88 

Wood,  smooth 

0.78 

Dark  blue-gray  paint 

0.88 

Uncolored  asbestos  cement 

0.75 

Azure  blue  or  dark  green 

0.88 

Uncolored  cement 

0.65 

lacquer 

Asbestos  cement,  white 

0.61 

Medium  brown  paint 

0.84 

White  marble 

0.58 

Medimn  light  brown  paint 

0.80 

light  buff  brick 

0.55 

Borwn  or  green  lacquer 

0.79 

Built-up  roof,  white 

0.50 

Medium  rust  paint 

0.78 

Bituminous  felt,  aluminized 

0.40 

Light  gray  oil  paint 

0.75 

Aluminum  paint 

0.40 

Red  oil  paint 

0.74 

Gravel 

0.29 

Medium  dull  green  paint 

0.59 

White  on  galvanized  iron 

0.26 

Medium  orange  paint 

0.58 

White  glazed  brick 

0.25 

Medium  yellow  paint 

0.57 

Polished  alvuninum  reflector 

0.12 

Medium  blue  paint 

0.51 

sheet 

Medium  Kelly  green  paint 

0.51 

Aluminized  mylar  film 

0.10 

Light  green  paint 

0.47 

Tinned  surface 

0.05 

White  semi-gloss  paint 

0.30 

White  gloss  paint 

0.25 

Silver  paint 

0.25 

White  lacquer 

0.21 

Laboratory  vapor  deposited 

0.05 

coatings 


’This  table  is  a  compilation  of  data  from  several  sources  including  Passive  Solar  Design 
Analysis  by  J.  Douglas  Balcomb  (US  Department  of  Energy,  Office  of  the  Assistant 
Secretary  for  Conservation  and  Solar  Energy,  December  1979)  and  Ref.  3 


4-7 


4-8 


4.2  ECO  2:  ROOF  INSULATION 


Proposed  Modifications:  This  ECO  analysis  determines  the  optimum  thickness  of  rigid 
insulation  in  the  roof  of  the  building. 

It  is  assumed  that  any  modification  to  roof  insulation  will  occur  only  during  scheduled  roof 
repair  and/ or  replacement.  Therefore,  the  only  cost  involved  will  be  the  material  and  labor 
cost  to  install  the  incremental  thickness  of  rigid,  polystyrene  insulation.  The  time  and  labor 
cost  of  any  demolition  of  the  existing  roof  or  the  built-up  roofing  over  the  insulation  was 
not  included  in  the  analysis. 

This  ECO  determines  the  optimum  balance  between  the  energy  savings  and  the  material 
and  labor  costs  of  various  thicknesses  of  rigid  insulation  on  the  roof. 


Existing  Conditions:  The  building  roof  consists  of  built-up  roofing  on  4  inches  of  rigid 
insulation  supported  by  a  metal  deck.  Beneath  the  roof  deck  is  a  4  to  5  foot  air  space  and  an 
acoustic  tile  suspended  ceiling.  This  air  space  is  not  used  as  a  plenum  for  return  air  flow. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  The  roof  construction  was  determined  from  the  building  plans. 

•  The  building  was  then  modeled  on  DOE2.1d  with  insulation  thicknesses  ranging 
from  0  inches  to  6  inches  of  rigid  polystyrene  roof  insulation.  The  building  energy 
consumption  was  calculated  for  each  1  inch  increment  of  insulation. 

•  Using  industry  construction  cost  data,  the  material  and  labor  costs  for  installing  each 
insulation  thickness  were  calculated. 

•  A  life  cycle  cost  analysis  was  performed  for  each  thickness  of  insulation  and  the 
optimum  thickness  was  then  determined. 


Results:  The  following  table  presents  the  results  of  the  computer  energy  simulations.  The 
LCCA  on  page  4-12  presents  the  results  of  the  analysis  for  six  different  thicknesses  of  rigid 
roof  insulation.  The  optimal  insulation  thickness  is  2  inches,  as  seen  on  the  graph  of  roof 
insulation  thickness  vs.  the  LCCA  on  page  4-11.  In  summary,  additional  roof  insvdation 
would  not  be  cost  effective. 
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Item 

Equipment 

(MBtu) 

Lights 

(MBtu) 

HVAC  Aux 
(MBtu) 

Space  Heat 
(Mbtu) 

Space  Cool 
(Mbtu) 

Total 

(MBtu) 

0"  Roof  Insulation 

1233.9 

288.9 

427.7 

103.9 

1587.8 

3,642.2 

1"  Roof  Insulation 

1233.9 

288.9 

427.0 

76.4 

1577.1 

3,604.0 

2"  Roof  Insulation 

1233.9 

288.7 

427.0 

64.9 

1572.3 

3,586.8 

3"  Roof  Insulation 

1233.9 

288.9 

426.7 

58.9 

1570.2 

3,578.5 

4"  Roof  Insulation 

1233.9 

288.9 

426.6 

55.1 

1568.95 

3,573.4 

5"  Roof  Insulation 

1233.9 

288.9 

426.6 

52.5 

1567.4 

3,569.3 

6"  Roof  Insulation 

1233.9 

288.9 

426.6 

50.7 

1566.93 

3,567.0 

Recommendations:  Since  the  building  roof  already  contains  4  inches  of  rigid  polystyrene 
insulation,  any  modification  to  existing  roof  insulation  is  unnecessary  and  not  cost  effective. 
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Roof  Insulation  Thickness  vs.  Life  Cycle  Cost 


Insulation  (in) 


EMC  Engineers,  Inc, 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 

Economic  Life  (yrs) 

20 


LIFE  CYCLE  COST  ANALYSIS 
ECO  #2 

ROOF  INSULATION 

Electric  Energy  Cost 
0.0821  $/kWh 


LCCECOS.XLS 
Prepared  By:  EMS 

Checked 


Construction  Cost  -  Roof  Insulation  Replacement 


Building  No. 

Roof  Insulation  Thickness  (inches) 


Roof  R-va!ue  including  Plenum 


Labor  Hours  Per  SqFt 
Labor  Rate 
Total  Labor  Cost 


Total  Cost 

Overhead  and  Profit  Contingency,  etc. 
Total  Project  Cost 


Roof  Area  (sqft) 

9413.33 

9413.33 

9413.33 

9413.33 

9413.33 

9413.33 

Material  Cost  Per  sqft 

0 

0.69 

0.95 

1.21 

1.47 

2.16 

Total  Material  Cost 

$0 

$6,495 

$8,943 

$11,390 

$13,838 

$20,333 

0.000 

0.005 

0.006 

0.008 

0.00 

47.07 

56.48 

75.31 

$0 

$1,038 

$1,245 

$1,661 

$7,533 

$10,188 

$13,051 

$15,498 

$22,408 

oo 

oo 

$5,664 

$7,256 

$8,616 

$12,458 

$11,721 

$15,852 

$20,306 

$24,114 

$34,866 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995  14:27:35  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

103. 

.87 

SPACE  COOL 

1587. 

.78 

HVAC  AUX 

427. 

.69 

DOM  HOT  WTR 

0. 

.00 

AUX  SOLAR 

0. 

,00 

LIGHTS 

288  . 

,88 

VERT  TRANS 

0. 

,00 

MISC  EQUIP 

1233  . 

,86 

TOTAL 

3642  . 

,08 

TOTAL  SITE  ENERGY  3642.09  MBTU  319.5  KBTU/SQFT-YR  GROSS-AREA  319.5  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3642,09  MBTU  319.5  KBTU/SQFT-YR  GROSS-AREA  319.5  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  1.3 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 
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EKC 

DENVER, 
report-  BEPS 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227  GEODSS  SITE  DOE  EVALUATION 

ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


DOE-2. ID  8/  7/1995  14:20:29  PDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

76  . 

.39 

SPACE  COOL 

1577. 

.06 

HVAC  AUX 

427  . 

.04 

DOM  HOT  WTR 

0. 

,  00 

AUX  SOLAR 

0, 

.00 

LIGHTS 

288  , 

,  88 

VERT  TRANS 

0  , 

.00 

MI SC  EQUIP 

1233. 

.86 

TOTAL 

3603. 

,23 

TOTAL  SITE  ENERGY 
TOTAL  SOURCE  ENERGY 


3603  . 
3603  . 


.18  MBTU  316.1  KBTU/SQFT-YR  GROSS-AREA 

_  _  _  _  .18  MBTU  316.1  KBTU/SQFT-YR  GROSS-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.7 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  *100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAITO.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


316-1  KBTU/SQFT-YR  NET-AREA 
316.1  KBTU/SQFT-YR  NET-AREA 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995  14:13:20  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVT^UATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMT^CE  TRUTH  OR  CONSEQU,  N 


TOTAL  SITE  ENERGY  3586.71  MBTU  314.7  KBTU/SQFT-YR  GROSS-AREA  314.7  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3586.71  MBTU  314.7  KBTU/SQFT-YR  GROSS-AREA  314.7  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.5 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 
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EMC 

DENVER, 
REPORT-  BEPS 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227  GEODSS  SITE  DOE  EVALUATION 

ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


DOE-2. ID  8/  7/1995  14;  6:  1  PDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

58 

.92 

SPACE  COOL 

1570 

.20 

HVAC  AUX 

426 

.  70 

DOM  HOT  WTR 

0 

.00 

AUX  SOLAR 

0 

.00 

LIGHTS 

288 

.88 

VERT  TRANS 

0 

.  00 

MISC  EQUIP 

1233 

.86 

TOTAL 

3578, 

.56 

TOTAL  SITE  ENERGY  3578.48  MBTU  313.9  KBTU/SQFT-YR  GROSS-AREA 

TOTAL  SOURCE  ENERGY  3578.48  MBTU  313.9  KBTU/SQFT-YR  GROSS-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 

PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


313.9  KBTU/SQFT-YR  NET-AREA 
313.9  KBTU/SQFT-YR  NET-AREA 
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EMC 

DENVER, 
REPORT-  BEPS 


ENGINEERS  INC .  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227  GEODSS  SITE  DOE  EVALUATION 

ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


DOE-2. ID  8/  7/1995  15:  8:11  PDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

55 

.12 

SPACE  COOL 

1568 

.  95 

HVAC  AUX 

426 

.63 

DOM  HOT  WTR 

0 

.00 

AUX  SOLAR 

0 

.00 

LIGHTS 

288 

.88 

VERT  TRANS 

0 

.00 

MISC  EQUIP 

1233 

.86 

TOTAL 

3573 

.45 

TOTAL  SITE  ENERGY  3573.36  MBTU  313.5  KBTU/SQFT-YR  GROSS-AREA 

TOTAL  SOURCE  ENERGY  3573.36  MBTU  313.5  KBTU/SQFT-YR  GROSS-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 

PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


313.5  KBTU/SQFT-YR  NET-AREA 
313.5  KBTU/SQFT-YR  NET-AREA 


TOTAL  SITE  ELECTRIC ITV  ENERGY  USE  3573.44  MBTU 


HUAC  AUX 
LIGHTS 


11.94X 

8.08X 


SPACE  COOL  43.91X 
SPACE  HEAT  1.54/: 
MISC  EQUIP  34.53/: 


4-17 


EMC  ENGINEERS 

DEN\"ER ,  CO 

REPORT-  BEPS  ESTIMATED 


INC.  EZDOE  -  ELI' 

80227  GEODSS  SITE 

BUILDING  ENERGY  PERFORMANCE 


’E  SOFTWARE  DEVELOPMENT  INC 
DOE  EVALUATION 


DOE-2. ID  8/  7/1995  13:58:36  PDL  RUN  1 

TRUTH  OR  CONSEQU,  N 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995  13:50:15  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 


IN  SITE  MBTU  - 
CATEGORY  OF  USE 

ELECTRICITY 

SPACE  HEAT 

50.65 

SPACE  COOL 

1566.93 

HVAC  AUX 

426.55 

DOM  HOT  WTR 

0.00 

AUX  SOLAR 

0.00 

LIGHTS 

288.88 

VERT  TRANS 

0.00 

MISC  EQUIP 

1233.86 

TOTAL 

3566.86 

TOTAL  SITE  ENERGY  3566.78  MBTU  312.9  KBTU/SQFT-YR  GROSS-AREA  312.9  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3566.78  MBTU  312.9  KBTU/SQFT-YR  GROSS-AREA  312.9  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 

PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


TOTAL  SITE  ELECTRIC I TY  ENERGY  USE  3566.87  MBTU 


HUAC  AUX 
LIGHTS 


11.96X 

a.iox 


SPACE  COOL  43.93X. 
SPACE  HEAT  lAZx 
niSC  EQUIP  34.59X 
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^2  I  ^nsiil^ion  aiid  Fireproofing 


072  200  I  Roof  &  Deck  Insulation 


3  1/2'  thick  R25 

Tapered  for  drainage _ 


Extruded  Potystyrene 

15  PSI  compressive  strength,  V  thick  R5  _ 


2' thick  RIO 

3'thidR15  _ 


4'thickR20 

Tapered  for  drainage  _______ 


25  PSI  compressive  strength,  V  thick  R5 
2'thid<R10 


3'thickR15 

4'  thick  R20  _ 


Tapered  for  drainage 

40  compressive  strength,  1'  thick  R5  _ _ 


2*  thick  RIO 
rthidRlB 


4' thick  R20 
Tapered  for  drainage 


60  PSI  compressive  strength,  T  Ihtcx  R5 
r  thick  RIO 


3'diickR15 
4'  diidc  R20 


Tapered  for  drainage 

115  PSI  compressive  strength,  1' thick  R5 


2*  thick  RIO 

ytfiidcRlS 


4'  thick  R20 

Tapered  for  drainage  _ 


Expanded  potystyrene,  1#/CF  density,  3/4'  diick  R2,89 
r  thick  R3.85  _ 


2'thickR7.69 

3'thickR11.49  _ _ 


4'thld(R1538 

5'  tiiick  R19.23  _ _ 


6'thickR23.26 

Tapered  for  drainage _ 


Composites  with  2'  EPS 

r  Fibertward  _ 


7/16’  Oriented  strand  board 

1/2'  Plywood  _ _ 


1' Perlite 

Composites  with  1 1/2*  potyisocyanurate 


1'  Rberboard 

r  Perlite  _ _ 


7A6'  Oriented  strand  board 


2  400  I  Exterior  Insulafion 


6010  SANDWICH  PANELS  See  division  061-281 


0010  EXTERIOR  INSUUTION  FINISH  SYSTEM 

6100  Field  applied,  1' EPS  insulaUon  _ 


Olio  2'  Ef^  insulation 

0120  yEPSinsulafion  _ 


4'  EPS  insulation 
Premium  finish  add 


DAILY  m- 

CREW  CHJTPUT  HOURS  IffilT 


1995  BARE  COSTS 


LABOR  EQUIP. 


295 

.136 

295 

295 

.136 

.136 

295 

1,265 

.136 

.032 

4-20 


4.3  ECO  3:  LOW  EMISSIVITY  ROOF  COATING 


Proposed  Modifications:  Install  a  low  emissivity  roof  coating  on  the  outer  and  underside 
of  the  roof  in  order  to  reduce  the  cooling  load. 

A  low  emissivity  coating  on  the  underside  of  the  roof  forms  a  radiant  barrier  that  restricts 
the  transfer  of  heat  across  the  airspace.  A  low  emissivity  surface  does  not  radiate  energy, 
thus  preventing  radiant  heat  transfer.  The  barrier  should  be  installed  shiny  side  down  so 
that  dust  will  not  collect  on  it  and  cause  its  effectiveness  to  be  reduced.  It  also  needs  to 
have  an  airspace  separating  the  shiny  side  from  other  building  materials  so  that  it  will 
effectively  eliminate  the  exchange  of  heat  between  itself  and  the  other  material.  This  will 
reduce  the  amoxmt  of  heat  that  is  transferred  between  building  components  and  lessen  the 
cooHng  load. 

The  product  evaluated  is  LO/MIT-l,  a  silver-colored,  low  emissivity  coating  that  reflects 
both  heat  and  light.  It  is  a  radiant  barrier  coating  that  will  create  a  surface  emissivity  of 
0.21  -  0.26  with  an  81%  -  85%  reflectivity.  When  placed  on  the  outer  surface  at  the  roof,  the 
coating  reduces  solar  heat  gain. 


Existing  Conditions:  No  type  of  radiant  barrier  exists  now.  The  roof  is  a  built-up  type 
supported  by  4  inches  of  rigid  polystyrene  insulation  on  a  metal  deck  with  a  suspended 
acoustic  tile  ceiling  that  hangs  4  to  5  feet  below  the  bottom  of  the  roof. 


Method  of  Analysis: 

•  Information  was  obtained  from  several  Denver  area  roofing  contractors  on  various 
reflective  and  light-colored  roofing  materials.  The  information  included  technical 
data  on  the  material's  absorptance  as  well  as  material  and  labor  costs  for  installation 
or  application. 

•  Information  was  also  received  from  the  USAED  in  Mobile,  Alabama,  concerning  low 
emissivity  roof  coatings. 

•  The  DOE2.1d  baseline  simulation  was  modified  to  include  the  low  emissivity 
coating.  The  building  energy  consumption  was  calculated  with  the  low  emissivity 
coating  in-place. 


Results:  The  computer  energy  simulation  revealed  that  a  slight  drop  occurs  in  the  cooling 
and  heating  loads  of  3.1  MBtu  or  900  kWh  annually  with  a  resulting  annual  energy  cost 
savings  of  $74. 
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Item 

Baseline 

ECO 

(MBtu) 

(MBtu) 

Heating 

55 

53 

Cooling 

1569 

1568 

HVAC 

427 

427 

289 

289 

1234 

1234 

Total  Use  (MBtu) 

3,574 

3,571 

Recommendations:  A  low-emissivity  roof  coating  is  not  recommended  because  the  savings 
are  too  small  for  this  to  be  a  cost-effective  ECO. 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995  12:54:53  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

53. 

,31 

SPACE  COOL 

1567. 

.73 

HVAC  AUX 

426. 

,59 

DOM  HOT  WTR 

0. 

,00 

AUX  SOIAR 

0. 

,00 

LIGHTS 

288. 

.88 

VERT  TRANS 

0. 

,  00 

MISC  EQUIP 

1233. 

.86 

TOTAL 

3570. 

.38 

TOTAL  SITE  ENERGY  3570.29  MBTU  313.2  KBTU/SQFT-YR  GROSS -AREA  313.2  KBTU/SQFT-YR  NET- AREA 

TOTAL  SOURCE  ENERGY  3570.29  MBTU  313.2  KBTU/SQFT-YR  GROSS-AREA  313.2  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


TOTAL  SITE  ELECTRICITY  ENERGY  USE  3570.37  NBTU 


HUAC  AUX 
LIGHTS 
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LIFE  CYCLE  COST  ANALYSIS 
LOW  EMISSIVITY  COATING 


EMC  Engineering,  Inc. 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


ECO-3.XLS 
Prepared  By:  EMS 
11/20/95 
Checked  By: _ 


Economic  Life(Years) 

10 

Simulation 

Energy  Consumed  (MBTU) 

Energy  Consumed  (kWh) 

Baseiine  Model 

3573.45 

1047011.40 

LowEmissivity  Coating 

3570.37 

1046190.60 

Savings 

3.08 

902.4 

Cost  Savings 

$74,087 

Annual  Electric  Energy  Savings  (kWh) 
Total  Annual  Energy  Cost  Savings 


902.41 

$74,087 
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^ON  08:52  FAX  3346902424 


USAGE 


1^002 


C-L,:U  7  63-0300. 

L(S)/MIT-1 

RAniANT  BARRIER  COATING _ _ 

For  Energy  Conservation  and  Light  Reflection 


L O/MlT-I  is  a  silver  colored,  non-thlckress  dependent,  low  emlssMty  coating.  "perb  ablllfy  to  ^ 

substrates  make  LO/MIT-I  unique  In  the  fleld  of  high  technology  coatings. 

OPTICAL  CHARACTERISTICS  mu  llr^AtMi^on:  Use  DaVIlbiBB  pressure  gun  #JQA-502-704- 

Uboratory  application  of  l-O'MIT-l  ijn  px-  oun  pmswre  of  30  pei  (2.11  kg/cm*):  tank  preosuro  of  4-6 

lowered  emlsslvliy  from  .86  to  .22  end  Increased  nai'  ?  lA.  42  ko/ctn’).  Remote  point  supply  pots  onoold  be 

tivity  from  7.3%  to  85%.  ^  ^  emtsslvlty  equipped  witn  an  elr  driven  agitator  to  keep  coating  ^orougWy 

variety  of  substrates  and  normally  will  weat^surfac^iBSMV  ^  PP  applIcatlon.-OR-Devllblas  auction  gun 

of  .21..26.  and  a  spectral  renwimv  of  #JQA.502-*3-FF.  gun  pressure  of  25  psi  (1.76  kg/cm1.  Needle 

the  substrate  used.  The  chart  on  we  rear  of  this  bul  eti  aoiustment  *  %  open.  Hold  spray  gun  8-14'  from  work.  Spray- 

optical  properties  on  specific  maierlals.  J  ^  preesurs  (25-30  psi)  indicated  will  lessen  over- 

CONSTITUeNTS  .  ,  spray  and  affect  better  coverage.  Use  2  horsepower  or  larger 

Aromatic  hydrocarbons,  aliphatic  ketones,  propnetary  pigments  ^^^riasor.  .  ,  h 

and  binders.  AIrleaa  end  HectroBtatlc|Te6t  rdri^ 

SolTOtv  W  or  ...ne-  ..Itaw  to  k—P  coaUPQ  mpfoupP'.  mP“P 

VISCOSITY  Portable  Compresalon  Sprayer  The  SOLEC  M^el  LS-1 

•29  seconds  #1  Zahn  s  cup.  portable  compression  sprayw  Is  a  low  cost. 

Hardness  .  mo  application  device  for  the  fleld  application  of  LO/MIT-I  to 

fextremely  strong  3H  hardness  after  24  hour  room  temperature  ,4if  dt^.  cinder  block  walls,  attics,  or  now  confctructlon  where 
cure.  Hardness  increases  with  age.  power  Is  unavailable.  -Ask  (or  Bulletin  LS-1- 

degradation  &  OUTGABSINO  Brush  and  RoBan  LO/Mrr4  may  also  be  “P^*!  “ 

Urtatfected  by  UV  or  elevated  temperatures.  Thermally  tolerant  jplvent  roslstant  paintbrush  or  rotier.  However,  coverage  m  y 

to  1000*  F  (538*C).  No  outgasaWg  when  correctly  cured.  tie  substantially  reduced.  ..latv  end 

J?ftv/cpsop  »  *  ventilation  Is  necessary  for  operator  safety  ano 

foo-wo  square  leeugallon.  depending  on  surface  and  appll-  drying  and  curing  of  the  appflad  coating. 

-  cation  method.  dbyiiiq  ANO  CURE 

CLEAN  UP  c„i«rtiv.  ■loi  or  Xvlane.  Use  Coatlnfl  will  akin  dry  within  one  minute  after  appllcetion.  D^ni 

Clean  application  equipment  with  Solsolv  generally  occur  within  15  minutes  to  one  hou 

Isopropyl  Alcohol  lor  operator  dean  up  and  r«noval  from  “"f  temperature  and  hurnl^ty  Curing  ca, 

clothing.  aecel^tod  by  application  of  heat  up  to  500  F  (260  C)  fo 

MIXING  4  10  30  minutes.  Experimentation  will  determine  the  best  curl 

Coating  supplied  ready  for  use.  No  thinning  Is  rwjulrM  or  sug-  procadures  for  your  particular  environment 
gesied.  Snake  well  before  using.  If  possible,  agitate  during  ap¬ 
plication.  STORAGE 

SURFACE  PREPARATION  ^  k«  Keep  at  room  temperature  In  tightly  sealed  container.  Keep  ov 

Normally,  adhesion  Is  we  only  factor  that  will  ^  of  d^  sunlight  to  avoid  pressure  increese  in  eoniarner.  Fu 

surface  preparation.  Optical  properties  vwll  rem^ conieWers  will  remain  usable  for  i  year  from  date  of  manuf ae 
cept  on  surfaces  Waters  very  porous  such  as  bnrt  ^d  “m^L 
To  imerove  optical  properties  on  porous  substrates,  appropnate 
tillers  Md  primers  may  be  used  to  Increase  surface  fmMlhne«.  CAUTION 

Tnls  vrill  also  Increase  coverage.  On  Contains  tiemmable  solvents.  Do  not  expose  to  elwated  he 

as  cold  rolled  or  galvanised  steeL  or  open  Hemes.  Use  with  adequate  ventilation  Md  ® 

sibie  corrosion  or  oxidation,  appropriate  primOT  ^ould  be  ces^ve  breathing  of  vapor  or  spray  mist.  Avoid  contact  wl 

*sed  betore  applying  LO/MlT-l.  Tyw  ^SHa  ""egulatlons.  Sections  l|15.24_Pdntin 

primed  or  painted,  apply  a  test  patch  of  ^0^^  ili5.25-Fl8mmable  Uqulds  end  l9lS.e2-Resplraiory  Proie 

that  the  prepared  surface  is  tion  give  additional  helpful  safety  suggestions, 

in  LO/MIT-I.  Plastics  may  req^re 

adhesion  and  should  be  tested  for  compatIbHIV  with  LO/M^ 

I.  Most  buiWeng  ma5erf«f«.  metal  Remove  from  akin  using  Isopropyl  alcohol  and  warm  soa 

faced  insulation  bans,  fibrous  celling  wJvTe  ^ter  In  case  of  contact  with  eyes,  flush  with  clean  water  I 


APPUCATION  ^ 

Air  Atomization:  Use  DaVIlbloo  preseure  gun  #JQA-502-704- 
FX:  gun  pressure  of  30  psi  (2.11  kg/cm*):  tank  pressure  ol  4-6 
Dsl  (.14-.42  kg/cm»).  Remote  paint  supply  pots  should  be 
eouloped  with  an  air  driven  agitator  to  keep  coating  thoroughly 
mixed  during  applIcetlon.-OR-Dovllblas  auction  gun 
«jgA.so2-43-FF,  gun  pressure  of  25  psI  {f.76  kg/cm*).  Needle 
Llustment  •=  %  open.  Hold  spray  gun  8-14' 
ing  at  the  lower  pressure  (25-30  psi)  indicated  will  l^m  over- 
spray  and  affect  better  coverage.  Use  2  horsepower  or  larger 

”’AIrl^l°end  ElectrostatlCJ  Test  airless  and  electrostatic 
eq^pment  for  compatablHiy  wlW  LO/MIT-I  before  us  ng.  Re¬ 
mote  paint  supply  pots  should 

agitator  to  keep  coating  thoroughly  mixed  during  WpHMtion. 

Peitabte  Compresalon  Sprayer:  The  SOLEC  M^ol  LS-1 
portable  eompressloo  sprayer  Is  a  low  c«wt. 
mg  application  device  lor  the  flald  application 
r<^  dt^.  cinder  block  waHs.  attics,  or  new  conbtruction  where 
DowAT  to  unsvallflbls-  -Ask  for  Bultotio  LS-1- 
Brush  and  RoBan  LO/Mrr4  may  also  be  applied  using  a 
solvent  resistant  paintbrush  or  roiler.  However,  coverage  may 
be  substantially  reduced.  ^  ^  . 

Note:  Good  ventilation  le  necessary  for  opereior  safety  and 
drying  and  curing  of  the  applied  coating. 

bating  will  akin  dry  wtthln  one  minute  after  appllcetion. 
t??S^l  gane^lly  occur  within  mlnuios  to 
depending  on  ambient  ternpereiure  and 
be  accelerated  by  application  of  heat  up  to  500  F  (260  C)  tor 
4  10  30  minutes.  Experimentation  will  determine  the  best  curing 
procedures  for  your  particular  environment 

Keepauwm  temperature  In  tightly  sealed  container.  Keep  out 
of  direct  sunlight  to  avoid  pressure  increase  In  eoniarner.  Full 
conielners  will  remain  usable  for  i  year  from  date  of  manufac¬ 
ture, 

Conwiw^nemmabte  solvents.  Do  not  expose  to  elwated  heat 
or  open  Hemes.  Use  with  adequate  ventilation  Md 
ceMhm  breathing  el  vapor  or  spray  mist.  Avoid  contart  with 
eyes.  OSHA  regulations.  Sections  ll^S.W-Paintl^. 
1915.25-Fl8mmable  Uqulds  and  l9lS.e2-Resplraiory  Protec¬ 
tion  give  additional  helpful  safety  suggestions. 

FIRST  AID 

Remove  from  skin  using  Isopropyl  alcohol  and  warm  soapy 
water.  In  case  of  contact  with  eyes.  Hush  wiw  clean  water  lor 
at  least  15  minutes  and  get  medical  attention.  If  swallowed,  gel 
immediate  medical  attention.  If  headache,  dizziness  or  nausea 
result  from  excessive  inhalation  ol  vapors,  remove  to  irasn  air 
and  administer  oxygen  If  necessary. 


SOLAR  ENERGY  CORPORATION,  BOX  3065,  PRINCETON,  NJ  08543-3065,  U-S.A, 
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USAGE 


1^003 


.ON  08:53  F.Al  3346902424 


PACKAarNG  ^  ^ 

Siadcomainefs-  Quarts,  gallons,  SsalloDighthsad  palls.  Walgms 
Inducing  coniatners:  Quart  (.95WtefS)  •2^fbs.  (1.13kflos),QaUons 
(3.79  Ulers)  -  8.2  lbs.  (4.24  kilos),  5  gallons  (18.93  Btars)  tos. 

(21.66  kilos). 

ORDERINQ  AND  PRiaNQ  IKF0RMAT10N 

Contact  factory  at  SO^^BSS-TTOO  tor  name  of  your  kc^  dlstributof, 

pridng  and  availablCty,  F.O.B.  Ewing,  N  J.  Shipping  and  packaging 

extra.  Available  for  export 

Terms:  Net  30  days  for  O&B  rated  fimis. 

U.S.  GOVERNMENT  PURCHASERS:  •. 

LO/MIT-l  Is  available  through  GSA:  Ccntraa  #TFT  C-89-CK-N 1 1 S-01 
ettecth/e  7/V89-Sectlon  Heading:  60  BniBhaa,  Paint,  Sealers  A 
Adhesives.  GSA,  Proc.  Dlv.  <9FTP10-C-M)  GSA  Center,  Auburn, 
WA  98001. 

TECHNICAL  SERVICES  DEPAHTMEKT 
Contact  factory  at  609-883-7700, 9-6  pm,  EST 
or  fax  609^7-01 62.  24  houra  e  day. 

ACCESSORIES  A  ADDITIONAL  PRODUCTS 

LS-1,  Modified  Compression  Sprayer,  a  low  cost  self-contained, 

coating  applicailon  device. 

SOLKOTE  HI/SOR0-II,  spray  applied  selective  coating. 
SOLKLEAN  101,  Producdon  metal  deaner. 

SOLXLEAN  201,  Water  based  aluminum  conversion  coating. 
SOLSOLV  301,  Low  cost  replacement  solvant  for  Xylerw. 
ISOPROPYL  ALCOHOL,  For  claan-up  of  LO/MlT-l  coatings. 


IMPORTAKT  HOnnCE  TO  PURCHASER 
Thia  bulletin  b  an  Introducs^ry  summary  of  LO/MfT-l  Radbm 
Coating.  Hie  iniormation  preyed  Is  based  upon  typical  Ins&Oa^^P 
conditionaandtsstsvve  believe  to  be  reliable.  Haw0ver,dueCDaWl^^ 
of  posaUe  use  conditions,  SOLEC  does  not  guararae  that 
tyedcaJ  vakias  axpiassad  will  necBssaitiy  be  ebtakisd.  Thefo&wrtng 
Is  made  to  Qau  cf  warranties,  eoc^BSsed  or  Implied,  todudtog  mer- 
cfiantabSty. 

Sellar^  only  ob^gation  shall  be  to  raplaca  such  quantity  of  the 
prixtoctprovKllDbedafeoUvd.  Setter shall  not  be  ^btofesrertyk^ury, 
dinactorrartsaquefniaL  arising  out  Of  Ihe  usa  Of 
ksblllty  to  use  the  product  Before  using,  user  shafid^arntine  the 
suliabifty  of  me  product  lor  iheir  Intended  use.  and  user  assuror  @Jt 
risk  and  feblQ^  whalsoerver  in  connection  tiieiewitii.^ _ 

No  gtn*»Twtf  or  recommandation  shall  have  any  foroa  er  idfect 
unfeas  to  an  agreement  signed  by  officers  of  eeSer  ^id  usv. 

RESEARCH  FACIUHES  ^  .  w  * 

The  Sofar  &»fgy  {Corporation  maintains  a  oompto©  laoofaiafy  rpr 
thaanalyslaafopticalciatings.  Our  low  a»t  services  for  the  wmiysis 
of  fiurfecBS  eia  used  by  many  l^ge  mantda^ufws.  Pteasa 
contactutforprlcas. 

LO/MfT/NOTES  ^  , 

The  Solar  Energy  Corporation  maintains  a  continuing  r^arch 
program  to  ^sray  applied  optical  surfaces.  Pertinent  data  b  pub¬ 
lished  to  the  fonn  of  bulletins  called  LO/MIT/NOTES.  These  butielins 
are  avalli^e,  free  lo  our  customers  and  other  interesied  penlas, 
Rease  write  us  to  have  your  name  placed  on  our  matitog  to 


OPTICAL  PROPERTIES  OF  SELECTED  SUBSTRATES 

Emiesivlty  Emlaslvlty  Diffuse  ReUectivlty 

“  AftBTtOlua 


Substrate 

brick  (red  day) 

cement  block 

glass  (soda  lime) 

galvanized  steel  (bright) 

galvanized  steel  (dull  paint  lock) 

paper  (kraft) 

plasterboard 

plywood 

poly  carbonate  (dear) 
polypropylene  (opaque) 
steel,  cold  rolled,  primed 
steel,  cold  rolled,  unprfmed 
steel.  316  stainJees 


Before  LO/MIT 
Applied 

.92 
•J3 
.86 
.03 
.57 
.  .80 
.90 
.72 
M 
SO 
.87 
,10 
,19 


Applied 

.37 
S2 
.25 
,26 
.24 
.21 
J22 

52 
-23 

J23 

53 


Before  LO/MIT 
Applied 
36% 

32 
7.3 
77 
15 
48 
55 
46 
8.6 
8.1 
22 
57 
59 


Diffuse  Reflectivity 
Atter  LO/MIT 
Applied 
71% 

68 

g5 

84 
82 
81 
as 
61 
84 
64 
@3 
84 
84 


-LO/MlTd  Application  Idaae- 


LO/MJT-l  le  ejoremery  iighh^eight  (Ism  than  .05  oz^n*). « *;V*^*f‘ 
ttvwy  uaeo  as  a  heat  snitid  on  many  aifcraft  comoonenta  incsuomf 
vinng  Kameaaea.  cowllr^ga,  tire  wake  and  elecironrc  cowiponema,  I*  >* 
alee  an  eeceilent  eeaeng  for  eaBoon  fehrica. 

Automotive  .  _ 

LO/MIT-I  may  be  used  aa  a  tow  coat  llghfweiflhf  heat  anlrtd  on  many 
eutomotfwe  componenta  mciudlng  uHrlng  hamesaeJ.  banenr 
heusi  ayarema,  air  condlUonlne  ducu,  nre  waia,  InVeke  menifolSa.  fw 
pumpi.  rubber  hoeei,  afKKik  aoaorber  boots,  floor  f>ana,  alectrontc  anO 
piaaOc  eomponanw. 

BuHdlng  and  ConKnietien  . 

LO/MlT-l  k  a  low  coat  aubatilute  foe  meiiMic  or  mefaflUed  pl^Ue  folk, 
wnarever  thoee  pfOOuCO  are  used  for  energy  conaeivetioft  In  nee  or 
reirom  conjtrvcUon,  aoray  appMcaUon  of  LO/MlT-l  will  ganerally  pro^ 
to  be  a  a  effective  at  hall  the  cqbl  m  many  ifttuncM.  where  it  my  be 
impnctleti  1©  ample  or  tack  reflective  rsdlani  oefrtera,  LO/MIT-I  may 
be  eeafly  eprey  applied. 

Peyflflhtlng  • 

Since  LO/MIT-t  eahiblm  a  high  dlffuie  reliectiviry  on  many  building 
rnemrlBli.  It  may  be  efIecUvely  »o  enhance  daytighuog  and  lower 
Ulumlnaiion  ceaia. 

Energy  CeneervariOA  . 

The  use  or  LO/miT-I  on  celling  arid  wall  eunacea  can  reaun  m  subsiarrtisi 
heating  ana  coding  energy  atvingj,  (See  Radnnf  Borriera,  BuH^ftg  and 
Consifucuon,  Meui  BuikJinya.)  Also,  In  laclory  buWwgs  and  ware- 
nouses,  me  apoilcetion  o»  LO/MIT-I  lo  inienor  ceiling  aurtace*  msy  »'eis« 
winter  radiant  lempefBlures  ana  Increase  ceiling  renect'vity.  Ihereby 
lowering  both  heating  end  ilgnimg  costs. 

Molal  Bulidlnga 

lO/miT-u  »hen  apelled  to  me  eiienpr  ©i  mfia»  buiwtngs.  ht%  oee 
sr)own  lo  lessen  Dutlding  skin  lempereiures  in  excess  ot  30*F  (16* C* 
m  95' F  (35 'O  embieni  environments.  Thia  can  lead  to  Subatannal  ce- 
creases  »n  heating  ana  air  cenaiiionmg  costs. 

Ovens.  Proceaa  Piping.  Power  Ceneretlon  EdUipmenl 

when  aoriied  lo  me  eaterio<  surlacos  ci  hoiicM  -vrna  or  n  -- 


lempenture  prooeta  piplrtg  cen  effectively  block  thormaJ  radlati^  ana 
may  load  10  aubrsnilai  efficiency  Incresaet. 

wWwMT  phtfto  v.  to  •Imho 

pKaiKMi  o(  LO/MlT-l  msy  taswn  d«,f,d«don  du»  to 

» «wy  CM«s.  Mr  eoM  er^  Mr  wem 
ba  u«ad  lahmi  th«y  ir,  es.lvd  w(th  LO/M1T4. 

flortO*  Seiv  Cnargy  C*»H*r  (FSKI  ^ 

VM  ret*  al  r*Mn  Met  tomatw.  p»rt«itai»y  In  hot  •“!’**» 

M  mudi  mer*  imeortiM  Ihwi  roeonOy  locooftHaO.  In  *”*5*"*!?^ 

Ink  fata  WMOiton  l»  ofHo  naor,  ertHeol  ip 

M  •  SSdln,  than  TOppJn.  n»«i  kuo.  ApUlchbon  o» 

undanidoa  o<  roola  ana  e»»«y  <••*  aurtoeaa  etpaiaa  in  aalramaly  pnae. 

M  raOtam  barrtar  uwi  tnay  taad  to  aubaUnlial  anarpy  »»-.n8? 

InsiaHed  per  aouere  fool  coals  Iftan  aluittiinum  loll  or  meiaJi®ed  piajoc 


UoS^jVhibHj  excellent  diffuse  reflectivify 

mey  be  ueed  ee  a  tow  cost  reflocuve  eurfece  m  lighting  flxtoree,  c^lrei 

bpnele  and  marty  oiner  applieatiani  where  reiiectlvuy  is  needed. 

LOAUrt-l^wlU^loww  roof  aklb  temperalurea  2CM0*F.  H  H 
UV  radletton  end  Wghly  reflective  lo  Infrared.  U  wilt  greatly 
tife  end  m«y  be  ©rushed,  rolled  Or  sOrey  eppttod  to 
rubber,  amphait.  tar  end  greveL  loam,  ahtngle.  tile,  ateai  and  moet  oirw 
roehng  eurfseax.  w  *x  hydrophoeic  end  tanda  t©  b®  Hoja 

tesnno  tn  Boothern  ctimaies  has  shown  energy  savings  fforn  ts  •  tc  »n 
•Kcesa  of  30%  wr.©n  LO/MlT-l  is  used  as  a  rollechve  reel  coeUng. 

Selective  Surfaces  .ip.  i  n 

Hign  emlaslvlry  surlaces  oucn  as  glass  or  comeor,  when  coaled  w^  tu 
MlT-i.  exMbU  low  emissivltios  ol  .22-. 30.  By  ©vercooung  rhe  LO 
1  Buriace  with  SOLKOTE  Hi/SofO^H  spray  apofad  ' 

scf-T-seleciWe  surface  exr»*bit'ng  ern«si'viUea  ©  -  -•  ^ 

•Djo-oUWrtea  oi  «S  lo  »T*t  may  te  «cf.l«.eo.  *»  *" rtL^a 
to  cams  par  srjare  tool,  jut»isnt«i'  eosl  sa«"«s  e.n  oa  .cotrvao 

©v#»  — ®  US®  Oi  <clivrt  ‘.'•ils 


Ik 
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4.4  ECO  4:  T-8  FLUORESCENT  LIGHTING 


Proposed  Modifications:  Install  high-efficiency  T-8  fluorescent  lamps  driven  by  high 
frequency  electroruc  ballasts  into  existing  fixtures.. 

T-8  fluorescent  lamps  use  rare  earth  phosphors  to  increase  the  lumen  efficiency  of  the  lamp. 
T-8  fluorescent  lamps  will  not  operate  off  standard  or  energy-saving  magnetic  ballasts, 
although  there  is  a  rapid-start  magnetic  ballast  available  specifically  designed  for  T-8 
fluorescent  lamps.  However,  T-8  fluorescent  lamps  are  most  effective  when  used  with  high 
frequency,  electronic  ballasts  which  increase  lumen  efficiency  in  addition  to  minimizing 
ballast  energy  consumption. 


Existing  Conditions:  Fluorescent  lighting  fixtures  in  the  building  are  equipped  with 
standard  40  Watt  lamps  and  Magnetek  magnetic  ballasts. 


Method  of  Analysis: 

•  The  number  and  type  of  lighting  fixtures  in  the  building  were  tabulated  during  the 
field  survey.  They  were  used  to  develop  input  data  for  the  Baseline  energy 
simulation  program  and  as  a  basis  for  cost  estimates.  Existing  lighting  fixture 
wattage  was  estimated  based  on  fixture  manufacturer's  data. 

•  Lighting  schedules  were  obtained  from  building  managers  at  the  time  of  the  field 
survey. 

•  Lighting  fixture  wattage  for  T-8  fluorescent  lamps  and  ballasts  was  estimated  from 
lamp  manufacturer's  data.  Total  lighting  electrical  use  with  the  T-8  fluorescent 
lighting  modification  was  computed  for  the  building. 

•  Annual  electric  energy  savings  were  calculated  by  modifying  the  Baseline  DOE2.1d 
computer  simulation  with  the  T-8  fluorescent  lighting  parameters,  and  subtracting 
the  modified  baseline  computer  simulation  from  the  baseline  computer  simulation. 
The  DOE2.1d  model  automatically  calculates  reductions  in  cooling  loads  and 
increases  in  heating  loads  to  give  an  overall  energy  savings  with  the  T-8  fluorescent 
lighting  in-place. 

•  Any  fixtures  that  are  presently  delamped  remained  delamped  in  the  computer 
simulations. 

•  Use  of  T-8  fluorescent  lighting  will  result  in  an  estimated  3%  reduction  in  lumen 
output. 
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•  Added  annual  maintenance  costs  were  calculated  based  on  a  rated  life  of  20,000 
hours  for  existing  F-40D  lamps  and  new  T-8  fluorescent  lamps.  Maintenance  costs 
for  ballasts  were  based  on  a  rated  life  of  60,000  hours. 

•  Lamp  costs  were  provided  by  Conserve-a-Watt.  Unit  lamp  costs  for  existing  F-40D 
lamps  and  T-8  four-foot  straight  fluorescent  lamps  were  $1.68  and  $4.90, 
respectively. 


Results:  The  energy  savings  and  economic  results  are  summarized  in  the  following  table. 
The  LCCA  is  presented  on  page  4-31.  The  T-8  fluorescent  lamps  can  be  installed  with  a 
project  SIR  of  3.31,  a  simple  payback  of  3.6  years,  and  an  annual  savings  of  $2,418. 


Annual  Electric  Energy  Savings  (kWh) 

29,455 

Total  Annual  Energy  Cost  Savings 

$2,418 

Annual  Maintenance  Cost  Savings 

$47 

Investment  Cost 

$12,42^ 

Savings-to-Investment  Ratio  (SIR) 

2.38 

Simple  Payback  (Years) 

5.0 

Recommendations:  This  ECO  is  recommended  for  implementation.  High-efficiency  T-8 
fluorescent  lamps  driven  by  high  frequency  electronic  ballasts  are  recommended  for  the 
building. 
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EKC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2. ID  8/  7/1995  12:46:27  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BE PS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


TOTAL  SITE  ENERGY  3473.00  MBTU  304.7  KBTU/SQFT-YR  GROSS-AREA  304.7  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3473.00  MBTU  304.7  KBTU/SQFT-YR  GROSS-AREA  304.7  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.5 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 
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1.  COMPONENT  FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

ARMY  _ _ 


3.  INSTALLATION  AND  LOCATION 

GEODSS  Site,  White  Sands  Missile  Range,  NM  _ _ _ 


4.  PROJECT  TITLE 

EClP:  Upgrade  Lighting  Systems  _ _ _ _ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION;  GEODSS  Site,  White  Sands  Missile  Range,  NM  REGION:  4  F 

PROJECT  TITLE:  EClP:  UPGRADE  LIGHTING  SYSTEMS  F 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  11/09/95  ECONOMIC  LIFE:  15  F 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH  COST  (6.0%  of  lA)  = 

C.  DESIGN  COST  (6.0%  of  1A)  = 

D.  TOTAL  COST  (1A+1B+1C)  = 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  - 

F.  PUBLIC  UTILITY  COMPANY  REBATE  = 

G.  TOTAL  INVESTMENT  {ID -IE -IF)  = 

2.  ENERGY  SAVINGS  {  +  )  OR  COST  (-): 

DATE  OF  NISTR-4942-1  USED  FOR  DISCOUNT  FACTORS:  JUL  ’95 


2.  DATE 

Nov'95 


5.  PROJECT  NUMBER 
1406.008 


PROJECT  NO:  1406.008 

FISCAL  YEAR:  1995 

PREPARED  BY;  E.  Smith 


$11,098 

$666 

$666 

$12,429 

$0 

$0 

- > 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/kWh  (1) 

kWh  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

ELECT 

$0.0821 

29,455 

$2,418 

12.02 

$29,067 

DIST 

$0.00 

0 

$0 

- 

$0 

NAT  GAS 

$0.00 

0 

$0 

- 

$0 

REFUS 

$0.00 

0 

$0 

- 

$0 

COAL 

$0.00 

0 

$0 

- 

$0 

OTHER 

$0 

- 

$0 

DEMAND  SAVINGS 

0 

$0 

- 

$0 

TOTAL 

29,455 

$2,418 

- > 

3.  NON-ENERGY  SAVINGS  {  +  )  OR  COST  (-1 
A.  ANNUAL  RECURRING  {-H/-) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  {  +  )/ COST  (-) 


B.  NON-RECURRING  (  +  /-) 
ITEM 


a.  MATERIAL:  NONE 

b.  MATERIAL;  NONE 

c.  MATERIAL:  NONE 

d.  TOTAL 


SAVINGS  (-H) 
COST(-)  (1) 


$47 

(From  Table  A)  ^ 
(3A  X  3A1)  - 


YEAR  OF 
OCCURRENCE  (2) 


DISCOUNT 


DISCOUNTED 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (-h)  OR  COST  (-) 


FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  B) 

0.00  $0 

0.00  $0 

0.00  $0 

$0 

(3A2  +  3Bd4)  * 


4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  /  COSTS  (-)  (2H3 +  3A  +  (3Bd1 /Economic  Ufe)) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY)  (1G/4)  « 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2H5  +  30  = 

7.  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (6/1 G)  = 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


$12,429 


$29,067 


$2,465 

5.04 

$29,628 

2.38 
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ENGINEER’S  OPINION  OF  PROBABLE  COST 


PROJECT  TITLE  T-8  Lighting  Installation 

GEODSS,  Energy  Conservation  Survey 


Item  Description  i 

Unit 

of 

Measure 

Replace  lamps  i 

ea 

Replace  ballasts 

ea 

Travel  to  Socorro 

hrs 

Travel  to  job  site 

hrs 

Travel  to  lamp  disposal  site 

hrs 

Load  old  lamps  in  truck 

hrs 

Lodging  and  per  diem 

days 

Milage 

miles 

1  SUBCONTRACTOR  SUBTOTAL  | 

LABOR  BURDEN 

% 

SUBTOTAL 

OVERHEAD 

% 

SUBTOTAL 

PROFIT 

% 

1  SUBCONTRAaOR  TOTAL  | 

OVERHEAD 

% 

SUBTOTAL 

PROFIT 

% 

SUBTOTAL 

BOND 

% 

SUBTOTAL 

MATERIAL  COST 


Unit 

Cost  Total 


S^MiTAX 

!  SUBTUlAi 


CONTINGENCY 


GRAM)  TOTAL 


LOCATION 

White  Sands  Missile  Range,  NM 


CONTRACT  NO. 

DACA01-94-D-0033 

LABOR  COST 


Labor 

Manhrs/  Total  Cost/ 
Unit  Manhrs  Manhour 


AMENDMENT  NO. 


EQUIPMENT  COST 


Unit 

Cost 

Tcta! 

S6.44 

S1.894 

S16.69 

S2.454 

$18.50 

S111 

$18.50 

$74 

$18.50 

$37 

$18.50 

$37 

$100.00 

$500 

$0.30 

S180 

$0.00 

$0 

$0.00 

SO 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

so 

$0.00 

so 

$0.00 

$0 

$0.00 

$0 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

$0 

$0.00 

$0 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

so 

$0.00 

so 

$0.00 

so 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

so 

$0.00 

so 

$0.00 

$0 

$0.00 

so 

$0.00 

so 

$440 

$4,108 

$ 

$41 

$14 

$10 

S64 

$5,553 

$1,848 

$1,339 

$8,740 

$323 

$107 

$78 

$508 

$5,876 

$1,956 

$1,416 

$9,248 

$1,175 

$391 

$283 

$1,850 

PREPARTOST 

APPROVED  BY 

TTTU  OR  ORGANIZATION 

DATE 

EMS 

EMC  Engineers,  Inc. 

11/22/95 

LIFE  CYCLE  COST  ANALYSIS 


EMC  Engineers,  Inc. 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


T-8  LAMPS 
BALLASTS 


ECO-4.XLS 
Prepared  by;E.  Smith 
11/9/95 

Checked  by: _ 


Economic  Life  (yrs) 

15 

0 

Building  No.  1 

S4568  1 

Investment  Costs 

Construction  Cx)Sl 

$11,098 

SI  OH  (6.0%) 

$666 

Design  Cost  (6,0%) 

$666 

Salvage  Value  of  Existing  Equipment 

SO 

Public  Utility  Company  Rebate 

$0 

Total  Investment 

$12,429 

Current  Situation  (Baseline)  Annual  Energy  Use 

Lights 

288.88 

Space  Cool 

1,568.95 

Space  Heat 

55.12 

HVAC  Aux 

426.63 

Misc.  Equip 

1,233.86 

Total  (MBtu) 

3.573.44 

Electric  Energy  (kWh) 

1,047,008 

Prooosed  Situation  Annual  Energy  Use  with  ECO 

Lights 

196.17 

Space  Cool 

1,547.35 

Space  Heat 

69.45 

HVAC  Aux 

426.10 

Misc.  Equip 

1,233.84 

Total  (MBtu) 

3,472.91 

Electric  Energy  (kWh) 

1,017.553 

Annual  Energy  Savings 

lElectric  Energy  (kWh)  j 

29,455  I 

Annual  Energy  Cost  Savings 

Electric  Energy 

$2,418 

Electric  Demand 

$0 

Total  Annua!  Energy  Cost  Savings 

$2,418 

Discount  Factors 

lElectric  Energy 

12.021 

Discounted  Energy  Cost  Savings 

lElectric  Energy 

1  $29,067 1 

Non-Energy  Savinos(+VCost{-) 

Existing  Annual  Ballast  Replacement  C^t  Savings 

$353 

Lamp  Replacement  Cc«t  Savings 

($306) 

Annual  Recum'ng  Savings(^)/0^t(-) 

$47 

Discount  Factor 

11.94 

Discounted  Non-Energy  Savings{+)/Cost(-) 

$560 

UfeCydeC 

/ost  Summary 

Simple  Payback  (yrs) 

5.0 

Total  Net  Discounted  Savings 

$29,628 

Savings  to  Inv^tment  Ratio  (SIR) 

2.38 

Adjusted  Internal  Rate  of  Return  (AIRR) 

10.2% 
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LIFE  CYCLE  COST  ANALYSIS 


EMC  Engineers,  Inc 
EMC  #1406-008 

GEODSS  Site.  White  Sands  Missile  Range,  NM 


T-8  LAMPS 
BALLASTS 


[Building  No~ 


I  34568I 


Energy  Type 

Unit  Energy  Cost 

UPW  Disco 
Rei 

unt  Factors  (1) 

3ion4 

i  Economic  Life  of  ECO  (yrs)  I 

10 

15 

20 

Electric  Energy 

0.0821  ($/kWh) 

8.58 

12.02 

15.08 

Electric  Demand 

0  (SAW) 

0 

0 

0 

Annual  Recurring  Non-Energy  Savings 

8.53 

11.94 

14.88 

(1 )  NISTIR  4942-1  Energy  Prices  and  Discount  Factors  for  Life-Cycle  Cost  Analysis  1 995 


[MAP 

NO. 

LAMP 

EXISTING 

FIXTURE 

T-8 

FIXTURE 

DESCRIPTION 

TYPE 

LAMPS 

WAHS 

WAHS 

WAHS 

4'  RECESSED  FLUORESCENT 

FLUOR 

2 

40 

89 

58 

of  Fixtures 

|4‘  RECESSED  FLUORESCENT-2  LAMP 


Annual  Operating  Hours  Calculation 


Baseline  Lighting  Electric  Demand  (kW} 

13.1 

Baseline  Lighting  Electric  Energy  (kWh) 

84,641 

Annual  Operating  Hours 

6,470 

Replacement  of  Lamps 


Number  of  Lamps  4'  Straight  Tube 

294 

Lamp  Life 

20.000 

Lamp  Replacements  per  Year 

95 

Replacement  Cost  Per  Lamp 

$6.44 

Incremental  Replacement  Cost  per  Lamp 

$3.22 

Incremental  Annual  Lamp  Replacement  Cost 

$306 

Total  Annual  Lamp  Replacement  Cost  Savings 

($306) 

Replacement  of  Existing  Ballasts 


Replacement  of  New  Ballasts 


I  No  replacement  for  first  15  years. 


Number  of  Ballasts 

147 

Ballast  life  (hrs) 

60,000 

Ballast  Replacements  Per  Year 

16 

Replacement  Cost  Per  Ballast 

$15.15 

Labor  Hours  Per  Ballast 

0.33 

Labor  Cost  Per  Ballast 

$7.13 

Total  Annual  Ballast  Replacement  Cost 

$353 

ECO-4.XLS 
Prepared  by:E.  Smith 
11/9/95 

Checked  by; _ 
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GRID  TROFFER 

2'  X  4'  •  2  LAMPS  •  RAPID  START 


2GT240 


FEATURES 


OPPOSiNG 
CAM  LATCHES 


WTERLOOCING 

CORNERS 


STUROV 

T-HWQES 


•  Opposing,  rotary-action  cam  latches  for  secure 
door  closing.  Latches  finished  after  fabrication 
with  smooth,  durable,  white  nylon  coating. 

•  T-hinges  die-embossed  for  maximum  strength. 
Door  frame  can  be  hinged  or  latched  from 
either  side. 

•  Door  frame  ccxners  screwed  together  for  rigidity 
— ensures  tight  fit  and  easy  lens  replacement. 

•  Fulklepth  ertd  plates  secured  screws  and 
unique  interlocking  comer  detail. 

•  Shielding  media  completely  framed  in  all  door 
types.  Diffusers  100%  UV-stabiiized  acrylic  plastic 
except  as  noted. 

•  Urethane  foam  pasket  seals  fully  between  door 

frame  and  housing— eliminates  leaks. 

•  Pressure-lock  iamf^ders  secured  by  snap-in 
socket  trad<  fcx  amplified  maintenance. 


SPECIRCATIONS 

Ballast 

Thermally-protected,  resetting.  Class  P,  HPF  ballast  standard. 
Sound  rating  A,  CBM/ETL  certified,  UL  listed.  Advance, 

GE  or  Universal  installed  unless  otherwise  specified. 

Wiring  &  Electrical 

ANM,  TFN  or  THHN  wire  used  throughout,  rated  for  required 
temperatures.  All  ballast  leads  extend  minimum  of  6" 
through  access  f^ate. 

Input  wat^:  standi  89,  energy-savmg  69. 

Materials 

Metal  parts  die-formed  from  heavy-gauge  steel.  Housing  die- 
emtXKsed  for  added  rigidity  Metad  gauges:  channel  and  end 
plates  22-gauge;  steel  door  frame  20-gauge;  channel  cover 
and  socket  track  24gauge. 

Finish 

Five-stage,  iron-phosphate  pretreatment  ensures  superior 
paint  adhesion  and  rust  resistance.  High-gloss,  baked  white 
enamel  finish  (68%  gloss,  86%  reflectance).  Salt  spray  test 
250  hours.  Hardness  minimum  2H. 

UL  fsted  and  labeled  I.B.E.  W—A.F.  ofL 


%'  DIA.  K.  O.  (2) 


i 


y  ~<i>^  3'» 


- 23%" - 


r 


Fhctura  guaranteed  for  or)e  year  against  nrechank^l  defects  in  manufacture. 


D^nentions  and  specif  teat  fons  subject  to  change  without  notice 


MOUNTING  DATA  Lay-in  Grid  Luminaire  for  use  in: 


Minimum  5%"  plenum 
depth  required 
for  installation 


Expemf  Grid  Tee  Ceilings 


Concesded  Grid  Tee  C^iings 

Approval 


Job  Information 


fauTHON/JX 
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SfeET2GT240 


2GT  240 


GRID  TROFFER 

2'  X  4'  •  2  LAMPS  •  RAPID  START 


PHOTOMETRICS 


COEFFICIENTS  OF  UTILIZATION 


2GT  240  A12* 


ZONAL  CAVITY 


CANDLEPOWER 


ZONAL  LUMEN  SUMMARY 


30^ 


es  ei  76  76 

78  72  68  64 
72  65  59  55 
66  58  52  47 
61  52  45  41 

56  47  40  36 
52  42  36  31 
48  38  32  27 
44  34  28  24 

41  31  25  21 


82  80  77  75  76  74  72 

76  71  67  63  68  65  62 

70  64  58  54  61  57  53 

65  57  51  47  55  50  46 

59  51  45  41  49  44  40 

55  46  40  36  45  39  35 

51  42  36  31  40  35  31 

47  37  31  27  36  31  27 

43  34  28  24  33  27  24 

40  31  25  21  30  25  21 


•Standard  ballast,  F40T12/CW  lamps  (3150  lumens) 

Spacing  criteria:  II « 1^  x  mounting  height;  1  ^  13  x  mounting  height 
Full  report  available.  Request  ITL  27058 

For  photometries  on  other  configurations,  see 
Technical  Data  section  or  Uthonia  representative 


HEIGHT 
ACROSS 
•.5-  «.C 


30x30  63  67  63  66 

30  x  60  55  58  54  57 

60  x  30  66  69  65  69 

60  x  60  56  59  55  58 


ORDERING  INFORMATION 

Explanation  of  aqj 

Catalog  Number: 

Series - 

No.  Lamps - 

Lamp  \Abttage - 


FRAME  TYPE 

FLUSH 

FLUSH 

REGRESSED 

STEEL 

ALUMINUM 

ALUMINUM 

(Leave 

FN  ’Natural 

RN-Naturat 

Blank) 

FM-Matte  black 

RM-Matte  black 

FW-While 

RW-White 

Cam-action  spring-loaded  latch  standard  on  aluminum  door  frames 

Example:  2GT  240  RN  A12 120  ES  GLR 


VOLTAGE  120  or  277 

Others  available— consult  factory 


DIFFUSER  TYPE 


A12  #12  pattern  acrylic 


A12.125  #12  pattern  acrylic,  .125"  thick 


A19  #19  panem  acrylic,  .156"  thick 


K20  #20  pattern  acrylic,  ,140"  thick 


3E  KSH  3-E  pattern 


IM  Injection-mokJed  acrylic.  .150”  thick 


64Y  Holophane  8224  with  overlay 


AC  Dropped  dish,  matte  white  acrylic 


For  complete  list  of  lenses  and  louvers, 
see  OPTIONS  AND  ACCESSORIES  section 


FIXTURE  SCHEDULE 


CATALOG  NUMBER 


OPTIONS 

ES 

Energy-saving  ballasts  (Advance  Mark  III. 
Universal  SLH  or  GE  Maximtser  1) 

GLR 

Internal  fast-blow  fusing 

EL 

Setf-comained  emergency  lighting 

LP 

F40  CW  lamps  (installed) 

SLP 

Energy-saving  tamps  Cmstalled.  34W,  full 
light  output  3050  lumens) 

sw 

Stretch-V\#ap  (palletized  in  cartons) 

JP 

Job  Pelletized  (imcartoned) 

FR 

Suitable  for  UL  listed  fire-rated  ceHings 

For  details  and  complete  list  of  options, 
see  OPTIONS  AND  ACCESSORIES  MCtion 

f^L/maAf/A 


SHST2GT240 


DIVISION  OF  C^LITHONIA  LIGHTING 
BOX  A  •  CONYERS.  GEORGIA  30207  .404  922-9000 
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4.5  ECO  5:  VORTEX  TUBE 


Proposed  Modifications:  The  vortex  tube  cooling  system  is  part  of  the  telescope  camera 
system  and  can  only  be  modified  through  redesign  of  the  camera  which  is  beyond  the  scope 
of  this  project.  However,  the  vortex  tube  cooling  system  has  very  poor  efficiency  and  is  a 
major  energy  user.  The  cameras  are  scheduled  for  replacement  in  about  two  years.  The 
purpose  of  this  evaluation  is  to  quantify  energy  use  and  energy  costs  for  this  system. 


Existing  Conditions:  Each  vortex  tube  in  each  camera  is  operated  by  a  separate  5  hp  air 
compressor.  The  compressors  are  interconnected  in  case  of  a  compressor  failure.  Since  the 
compressors  are  not  fully  loaded,  the  maintenance  crew  keeps  one  compressor  off-line  and 
uses  the  other  two  to  provide  the  air  needed  to  cool  the  cameras.  Even  then  the 
compressors  are  still  not  operating  at  capacity. 

Flow  through  the  vortex  tubes  is  seasonally  adjusted  to  maintain  the  desired  temperature 
range  in  the  camera.  Compressed  air  pressure  supplied  to  the  vortex  tubes  are  manually 
adjusted  at  a  throttling  valve  at  each  camera.  Pressures  are  varied  from  40  to  80  psig. 

Based  on  discussions  with  building  personnel,  it  was  assumed  that  the  compressors  operate 
about  50%  of  the  time  between  the  hours  of  3  p.m.  and  7  a.m.  throughout  the  year.  Under 
these  conditions,  the  air  compressors  consume  38,441  kWh  annually  at  an  annual  cost  of 
$3,156. 


Recommendations:  It  is  recommended  that  the  new  cameras  be  cooled  with  a  more 
efficient  cooling  system. 
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VORTEX  DATA 


EMC  Engineers,  Inc. 

EMC#1 406-008 

GEODSS,  White  Sands  Missile  Range 
DACA  63-92-C-0152 


UPS-ECO.XLS 


Prepared  by:  D  Jones 


Vortex  Tube  Energy  Use 

Specifications  state  that  vortex  tubes  should  provide  5  scfm  of  0  to  10  degree  C  air  for  each  camera. 

A  5  horsepower  air  compressor  will  provide  about  18  scfm  of  140  psig  air. 

Building  personnel  report  varying  pressures  to  vortex  tubes  from  40  to  80  psig  depending  on  the  season. 

Flow  thru  orifice  given  by: 

cfm  =  31.5  *  C  *  D  *  D  *  sqrt{Ro  *  DP)  /  Ro 

where  cfm  is  cubic  feet  per  minute  at  upstream  conditions 

C  is  discharge  coefficient  of  0.6 
D  Is  diameter  in  inches 
Ro  is  upstream  density  in  Ibm/ft3 
DP  Is  pressure  drop  across  orifice  in  psia 

Orifice  diameter  (inches)  0.08 


Air  Properties _ Air  Flow  Calculations 


Pressure 

(psia) 

Pressure 

(psig) 

Density 

(Ibm/ft3) 

Flow 

(cfm) 

Flow 

(scfm) 

12.2 

0 

0.0623 

0 

0 

52.2 

40 

0.2663 

1.4824 

6.3371 

72.2 

60 

0.3684 

1.5437 

9.1279 

92.2 

80 

0.4704 

1.5774 

11.9107 

132.2 

120 

0.6745 

1.6134 

17.4676 

At  full  load,  air  compressors  draw  the  following  kW: 

kW  =  HP  *  0.746  /  0.85  =  4.39 

where  HP  Is  motor  horsepower 

0.746  Is  conversion  to  kW 
0.85  is  motor  efficiency 

Assume  each  compressor  operates  50%  of  the  time  from  3  pm  to  7  am,  365  days  per  year. 
Annual  operating  hours  =  5840 


Annual  electricity  use  =  3  *  kW  *  hours  *  50%  = 
Cost  per  kWh 
Annual  electricity  cost 


38,441  kWh 
0.0821  $/kWh 
$3,156 


QR-25  Series  Tank  Mounted  Two-Stage  Compressors 


Quincy  two-stage  tank  mounted  compressors  are 
furnished  with  Safe-Q-Lube  pressure  lubrication 
system.  Start-stop  mechanism  includes  Quincy 
patented  loadless  starting.  Pressure  gauge,  safety 
valve,  tank  drain,  shut-off  valve,  enclosed  belt  guard. 


pressure  switch  and  inlet  filter  are  standard  equipment. 
Tanks  conform  to  ASME  and  National  Board  specifica¬ 
tions  for  200  PSI  working  pressure.  Electric  motors  of 
the  finest  quality  are  standard  equipment.  Dual  control 
is  standard  on  tank  mounted  units  —  10  HP  and  larger. 


SPECtFICATlONS—  PRESSURE  LUBRICATED 


MODEL 

MOTOR 
OR  ENG. 
H.P. 

CU.  FT. 
DISPL. 
MIN. 

CU.FT. 
FREE  AIR 
MIN. 

STD. 

PRESS. 

SWITCH 

SETTING 

SIZE 

BORE& 

STROKE 

IN. 

OPER. 

SPEED 

R.P.M. 

REC.  SIZE 

APPROX. 

SHIPPING 

WEIGHT 

LBS. 

IN. 

GAL. 

_  F310-60 

. . 

1V4 

2 

6.90 

9.10 

4.80 

6.30 

140-176 

140-175 

3%  &  2X2% 

500 

660 

20X48 

60 

560 

595 

F310-60 

VA 

2 

6.90 

9.10 

4.80 

6.30 

140-175 

140-175 

3%&2X2% 

500 

660 

20X63 

80 

660 

695 

F325 

3 

5 

13.90 

23.30 

10.70 

18.00 

140-175 

140-175 

4%&2%X3 

500 

840 

20X63 

80 

765  . 

785  ^ - — 

F340 

7% 

34.30 

26.10 

140-175 

5V4&3x3% 

780 

20X63 

80 

1185  ^wo  CYLINDER 

t  F350 

10 

52.00 

37.40 

140-175 

6&3%X3% 

900 

24X72 

120 

t  F370 

10 

15 

52.00 

69.60 

37.40 

50.10 

120-150 

120-150 

6&3V4X4 

790 

1070 

24X72 

120 

...rxrxi-i  o 

1600  MODELS 

1670 

t  F390-120 

10 

15 

20 

57.30 

78.70 

90.00 

44.10 

60.60 

69.30 

120-150 

120-150 

120-150 

7%&4X4 

560 

770 

870 

24X72 

120 

1920 

1970 

2000 

t  F390-200 

10 

15 

20 

57.30 

78.70 

90.00 

44.10 

60.60 

69.30 

120.150 

120-150 

120-150 

7%&4X4 

560 

770 

870 

30X75% 

200 

2320 

2370 

2390 

fDF390 

10 

15 

20 

57.30 

78.70 

90.00 

44.10 

60.60 

69.30 

120-150 

120-150 

120-150 

7%&4X4 

560 

770 

870 

24X72 

120 

2145 

2200 

2300 

fThese  units  are  equipped  with  dual  control.  Standard  VD  pilot  setting  is  130-140  PSIG. 
•These  units  are  base  mounted  with  separate  vertical  air  receivers. 

NOTE:  Performance  data  is  based  on  maximum  110%  motor  load. 


SPECIFICATIONS— PRESSURE  LUBRICATED 


MODEL 

MOTOR 
OR  ENG. 
H.P. 

CU.  FT. 
DISPL. 
MIN. 

CU.FT. 
FREE  AIR 
MIN. 

STD. 

PRESS. 

SWITCH 

SETTING 

SIZE 

BORE& 

STROKE 

IN. 

OPER. 

SPEED 

R.P.M. 

REC.  SIZE 

APPROX. 

SHIPPING 

WEIGHT 

LBS. 

IN. 

GAL. 

t  F5105 

15 

20 

87.60 

107.00 

64.70 

79.20 

120-150 

120-150 

6  8  374X3% 

760 

940 

30X75% 

200 

2550 

2600 

rDF5105 

15 

20 

87.50 

107.00 

64.70 

79.20 

120-150 

120-150 

6  8  374X3% 

760 

940 

24X72 

120 

2500 

2550 

kt  F5120 

20 

25 

113.00 

123.00 

84.70 

93.00 

120-150 

120-150 

6  8  374X4 

870 

940 

30X75% 

200 

2625 

2715 

rDF5120 

20 

25 

113.00 

123.00 

84.70 

93.00 

120-150 

120-150 

6  8  374X4 

870 

940 

24X72 

120 

2600 

2650 

FOUR 

CYLINDER 

MODELS 


tThese  units  are  equipped  with  dual  control.  Standard  VD  pilot  setting  is  130-140  PSIG. 
•These  units  are  base  mounted  with  separate  vertical  air  receivers. 

NOTE:  Performance  data  is  based  on  maximum  110%  motor  load. 
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4.6  ECO  6:  PREMIUM  EFFICIENCY  MOTORS 


Proposed  Modifications:  Install  premium  efficiency  electric  motors  on  HVAC  equipment. 


Existing  Conditions:  Most  existing  motors  in  the  building  are  standard  efficiency  motors 
in  the  1.0  to  7.5  horsepower  range.  A  large  250  horsepower  motor  is  used  to  turn  a  rotating 
UPS  system. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  Complete  electrical  measurements  were  made  on  the  250  horsepower  motor 
including  voltages,  amps,  power  factor,  and  operating  speed.  The  motor  was  found 
to  be  11%  loaded,  operating  with  a  65%  efficiency  and  a  45%  power  factor.  This 
motor  was  evaluated  in  ECO  7  -Uninterruptible  Power  Supply  Modifications. 

•  Nameplate  data  was  collected  for  aU  motors. 

•  Speed  measurements  were  made  on  accessible  motors.  Speed  measurements  were 
used  to  calculate  motor  slip  which  is  proportional  to  the  load  fraction  on  the  motor. 

•  Annual  baseline  electricity  use  was  calculated  based  on  the  nameplate  horsepower, 
annual  operating  hours,  and  speed  measurements. 

•  Efficiencies  and  costs  for  premium  motors  were  based  on  data  provided  by  four 
motor  manufacturers.  Data  from  three  manufacturers  was  averaged  to  produce  the 
average  efficiency  and  costs  for  each  standard  size  of  motor. 

•  Electric  demand,  annual  electric  use,  and  energy  savings  were  calculated  based  on 
the  load  fractions,  efficiencies,  and  operating  hours  of  the  premium  efficiency 
motors. 

•  Annual  maintenance  costs  for  standard  and  premium  motors  were  assumed  to  be 
the  same. 

•  Installation  costs  were  based  on  Means  1995  Electrical  Cost  Data  and  included  a  20% 
remote  location  cost. 


4-41 


Results: 


The  5  horsepower  fan  motor  on  AHU-2  was  foimd  to  be  a  good  candidate  for  replacement 
with  a  premium  efficiency  motor.  Results  are  summarized  in  the  following  table. 


Annual  Electric  Energy  Savings  (kWh) 

Total  Annual  Energy  Cost  Savings 

$180 

Annual  Maintenance  Cost  Savings 

$0 

Investment  Cost 

$1753 

Savings-to-Investment  Ratio  (SIR) 

1.55 

Simple  Pavback  (Years) 

9.7 

Analysis  results  for  other  motors  follow. 

Recommendation:  Replace  the  5  horsepower  fan  motor  on  AHU-2  serving  the  office  area 
with  a  premium  efficiency  motor. 
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TOTAL 
COST  (6) 
($) 

$802 
$876 
$940 
$1,040 
$1,242 
$1,567 
$1,782 
$2,457 
$3,073 
$3,669 
$4,279 
$5,574 
$6,617 
$9,382 
$1 1,441 
$14,550 

BASE  (5) 
LABOR 
($) 

CJ2!it;  —  CMm0orMO5»-ir>o5O5for^'- 

INSTALL 

(hrs) 

1.78 

1.78 

1.78 

1.70 
1.78 
1.91 
2.00 
2.50 
3.08 
3.20 
3.33 
4.00 
5.00 

5.71 
6.67 
8.89 

HANDLE 

(hrs) 

2.00 

2.50 

2.67 

3.50 
4.20 
5.33 

6.67 
8.00 

10.67 
11.40 
13.30 
16.00 
17.78 

19.00 

20.00 

24.00 
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New  Motor  Setection  .  ]  Savirtgs  Life  Cycle  Cost  Summary 
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4.7  ECO  7:  UNINTERRUPTED  POWER  SUPPLY  MODIFICATION 


Proposed  Modifications:  It  is  proposed  to  replace  or  modify  the  existing  Uninterrupted 
Power  Supply  (UPS)  system  for  more  efficient  operation.  Two  options  were  evaluated: 

•  Option  1:  Modify  the  existing  rotating  UPS  with  a  smaller  motor. 

•  Option  2:  Replace  the  existing  rotating  UPS  with  a  static  UPS. 


Existing  Conditions:  Presently,  the  existing  UPS  system  consists  of  a  250  horsepower 
motor  which  turns  a  large  flywheel  coupled  to  an  electric  generator.  The  system  receives 
480  volts  and  delivers  a  maximum  of  150  kW  of  208  volt  power.  The  system  will  provide  at 
least  17  seconds  of  uninterrupted  power  if  the  electricity  to  the  motor  is  interrupted.  The 
lag  time  is  needed  for  start  up  of  the  emergency  generator.  This  is  important  because  the 
site  is  over  18  miles  away  from  the  substation  and  the  electricity  supply  is  not  always 
reliable. 

Even  though  the  existing  UPS  system  is  capable  of  supplying  150  kW  of  power,  the 
requirements  are  reported  to  be  a  maximum  of  44  kW.  Electrical  measurements  indicated 
that  the  system  was  supplying  only  23  kW  at  the  time  of  the  field  survey.  About  33  kW 
was  being  supplied  to  the  motor  in  order  to  produce  the  23  kW.  The  power  factor  at  the 
motor  was  measured  at  45%. 

Assuming  the  power  loss  in  the  system  remains  at  10  kW,  the  annual  energy  cost  for  it  is 
about  $7200.  At  this  time,  the  Socorro  Electric  Company  has  not  yet  started  to  penalize 
WSMR  for  poor  power  factor,  but  they  have  started  selectively  penalizing  other  customers 
and  will  likely  penalize  WSMR  soon.  Poor  power  factor  also  increases  power  line  losses 
and  voltage  drop.  White  Sands  must  pay  for  any  line  losses  downstream  of  the  utility 
meter  which  could  be  significant  depending  on  the  location  of  the  meter. 

An  analysis  of  the  two  options  stated  above  is  presented  below. 


Option  1: 

The  existing  250  horsepower  motor  could  be  replaced  with  a  100  horsepower  motor  which 
should  include  a  soft  start  system.  The  soft  start,  or  variable  speed  drive,  system  would 
allow  the  motor  to  bring  a  non-rotating  flywheel  up  to  speed  without  damaging  the  motor. 
It  may  take  twice  as  long  to  get  the  flywheel  up  to  speed  as  with  the  250  hp  motor,  but  that 
should  not  significantly  affect  the  operation  of  the  facility.  Based  on  the  reported  maximum 
demand  of  44  kW,  the  maximum  size  motor  required  is  about  56  horsepower.  Use  of  a  100 
horsepower  motor  would  provide  a  good  safety  margin. 
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Measurements  on  the  existing  250  hp  motor  at  the  time  of  the  field  survey  indicated  that 
the  motor  was  11%  loaded  and  was  operating  with  a  65%  efficiency  and  a  45%  power 
factor. 

The  new  100  hp  motor  operating  at  the  same  conditions  would  be  28%  loaded  and  operate 
with  a  94%  efficiency  and  a  power  factor  of  68%. 

Option  2: 

The  existing  rotating  UPS  system  could  be  replaced  with  a  static  UPS  system.  The  rotating 
UPS  is  a  technology  that  is  nearly  obsolete.  A  static  UPS  system  consists  of  an  electronic 
and  battery  cabinet  typically  installed  in  die  computer  room  which  provides  power  line 
protection  and  a  battery  backup.  At  40  kW,  the  smallest  battery  cabinet  will  provide  13 
minutes  of  uninterrupted  power  as  opposed  to  17  seconds  for  the  existing  rotating  UPS. 

The  static  UPS  operates  with  a  92%  efficiency  down  to  about  25%  load.  At  10%  load,  the 
efficiency  is  still  in  the  high  eighties.  Two  static  UPS  systems  were  priced: 

•  A  64  kW  system  for  $58,000 

•  A  100  kW  system  for  $68,000 

Installation  is  typically  in  the  range  of  25  to  50%  of  equipment  cost. 


Analysis:  Analysis  proceeded  as  follows: 

•  Existing  energy  use  was  based  on  electrical  field  measurements  at  the  time  of  the 
field  survey. 

•  Energy  use  with  the  proposed  modifications  was  based  on  data  from  the 
MotorMaster  data  base  and  from  the  static  UPS  manufacturer. 

•  Equipment  and  installation  costs  were  based  on  local  supplier  quotes  and  estimates 
of  installation  time. 

•  Maintenance  costs  were  assumed  to  be  $0.01 /kWh  for  electrical  motors  and 
generators  associated  with  the  static  UPS  and  $0.03 /kWh  for  the  diesel-electric 
generator.  The  diesel-electric  generator  currently  produces  about  95,000  kWh  of 
electricity  annually.  It  was  assumed  that  operation  of  the  diesel-electric  generator 
during  thimderstorms  would  not  be  necessary  with  the  static  UPS  system. 

•  A  spreadsheet  was  used  to  calculate  energy  cost  savings  and  ECO  economics. 
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Results: 


Results  for  both  options  are  summarized  in  the  following  table: 


Annual  Electric  Energy  Savings  (kWh) 

89,454 

Total  Annual  Energy  Cost  Savings 

$7344 

$6993 

Annual  Maintenance  Cost  (Savings) 

0 

$4909 

Investment  Cost 

22,847 

97,292 

Savings-to-Investment  Ratio  (SIR) 

4.85 

1.83 

Simple  Payback  (Years) 

3.1 

13.9 

Recommendations: 

Of  the  two  options.  Option  1  -  New  100  hp  Motor,  is  recommended.  This  modification  is 
the  most  cost  effective. 
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MOTOR  DATA 


EMC  Engineers,  Inc. 

EMC#1 406-008 

GEODSS.  White  Sands  Missile  Range 
DACA  63-92-C-0152 


UPS-ECO.XLS 
Prepared  by:  D  Jones 
11/9/95 
Checked  by: _ 


3.  INSTALLATION  AND  LOCATION 

GEODSS  Site.  White  Sands  Missile  Range,  NM 


4.  PROJECT  TITLE 

EClP:  Upgrade  Lighting  Systems 


COMPONENT 

ARMY 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

Apr-95| 


5.  PROJECT  NUMBER 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  GEODSS  Site,  White  Sands  Missile  Range.  NM 

PROJECT  TITLE:  EClP;  UPGRADE  UPS  SYSTEM 

DISCRETE  PORTION  NAME:  TOTAL 


REGION;  4 


ANALYSIS  DATE; 


n/09/95 


ECONOMIC  LIFE: 


20 


INVESTMENT 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


CONSTRUCTION  COST 

SIOHCOST  (5.5%  of  1  A) 

DESIGN  COST  (6.0%  of  1  A) 

TOTAL  COST  (1A  +1B  +1C) 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

PUBLIC  UTILITY  COMPANY  REBATE  = 

TOTAL  INVESTMENT  (1 D  -1 E  -1 F) 


PROJECT  NO:  1413-001 
FISCAL  YEAR  1995 


PREPARED  B  D  Jones 


$20,491 

$1,127 

$1,229 

$22,847 


$22,847 


ENERGY  SAVINGS  (-I-)  OR  COST  (-): 

DATE  OF  NISTR-4942-1  USED  FOR  DISCOUNT  FACTORS: 


ENERGY 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

SOURCE 

$/kWh  (1) 

kWh  (2) 

SAVINGS  (3) 

A. 

ELEC 

$0.0821 

89,454 

$7,344 

e. 

DIST 

c. 

NAT  GAS 

D. 

REFUS 

E. 

COAL 

F. 

OTHER 

G. 

DEMAND  SAVINGS 

10.21 

H. 

TOTAL 

89,454 

$7,344 

NON-ENERGY  SAVINGS  (-^)  OR  COST  {-) 

A. 

ANNUAL  RECURRING  (-»-/-) 

1  DISCOUNT  FACTOR 

(From  Table  A)  = 

2  DISCOUNTED  SAVINGS  (-»■)/ COST  {-) 

(3A  X  3A1)  = 

B. 

NON-RECURRING  (-»-/-) 

ITEM 

SAVINGS  (  +  ) 

YEAR  OF 

COST(-)  (1) 

OCCURRENCE  (2) 

OCT  *94 

DISCOUNT  DISCOUNTED 
FACTOR  (4)  SAVINGS  (5) 
15.08  $110,750 


$110,750 


C. 


a.  MATERIAL;  NONE 

b.  MATERIAL;  NONE 

c.  MATERIAL:  NONE 

d.  TOTAL 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 


DISCOUNT  DISCOUNTED 
FACTOR  (3)  SAVINGS/COST  (4) 
(TABLE  B) 


(3A2  -I-  3Bd4)  = 


FIRST  YEAR  DOLLAR  SAVINGS  (-»-)/  COSTS  (-) 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

TOTAL  NET  DISCOUNTED  SAVINGS 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) _ 


I2H3  4- 3A  +  (3Bd1 /Economic  Life)) 
(1G/4)  = 
(2H5  +  30  = 

(6/1 G)  = 


$7,344 

3.11 

$110,750 

4.85 
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EMC  Engineers,  Inc. 
EMC#140&-O0a 

GEODSS,  White  Sarrds  Missile  Range 

DACA  63-92^C>0152 


UPS-ECO.XLS 
Prepared  by:  D  Jones 
11/9/95 
Checked  by: _ 


Description  New  100  Horsepower  Motor 

Driver  I  General^ 

Nameplate  Data _ 


Horsepower 

250 

250 

Rated  Volts 

(Volts) 

480 

480 

FLA 

(Amps) 

285 

285 

Phase 

3 

3 

Full  Load  Speed 

(rpm) 

1770 

1770 

Field  Measurements 


Voltage 

A*B 

(Volts) 

487 

210.3 

B-C 

(Volts) 

486 

210.5 

C-A 

(Volts) 

485 

210.7 

Current 

A 

(Amps) 

86 

79 

B 

(Amps) 

91 

52 

C 

(Amps) 

81 

67 

Power  Factor 

A 

0.465 

0.969 

B 

0.47 

0.999 

C 

0.42 

0.967 

Motor  Speed 

(rpm) 

1796.6 

1796.6 

Calculated  Values 


Motor  Load  Fraction 

(%) 

11% 

N/A 

Output  Power 

(kW) 

21.14 

N/A 

Input  Power 

(kW) 

32.70 

23.54 

Motor  Sync  Speed 

(rpm) 

1800 

1800 

Motor  Efficiency 

(%) 

65% 

N/A 

New  100  Horsepower  Motor 


Output  Power 

(hp) 

28.3 

N/A 

Horsepower 

(hp) 

100 

N/A 

Motor  Efficiency 

(%) 

94% 

N/A 

Motor  Load  Fraction 

(%) 

28% 

N/A 

Input  Power 

(kW) 

22.49 

N/A 

Energy  Savings 


Annual  Operating  Hours 

8760 

N/A 

Demand  Savings 

(kW) 

10.21 

N/A 

Annual  Energy  Savings 

(kWh) 

89.454 

N/A 

Demand  Cost  Savings 

($) 

N/A 

Energy  Cost  Savings 

{$) 

$7,344 

N/A 

Annual  Cost  Savings 

($) 

$7,344 

N/A 

Installed  Cost 

($) 

$20,491 

N/A 

Ma i nte nance  Savings 


Diesel  Generator 

($) 

N/A 

UPS  Driver 

($) 

N/A 

UPS  Generator 

($) 

N/A 

Static  UPS 

($) 

N/A 

1  Total  ($)  1 

N/A 

Life  Cycle  Cost  Summary 


Investment  Cost 

($) 

$22,847 

N/A 

Simple  Payback 

(yrs) 

3.1 

N/A 

Life  Cycle  Cost  Savings 

($) 

$110,750 

N/A 

SIR 

4.85 

N/A 

Rate  of  Return 

(AIRR) 

12.5% 

N/A 

New  64  kW  Static  UPS  System 

Driver  |  Generator  [ 


250 

250 

480 

480 

285 

285 

3 

3 

1770 

1770 

487 

210.3 

486 

210.5 

485 

210.7 

86 

79 

91 

52 

81 

67 

0.465 

0.969 

0.47 

0.999 

0.42 

0.967 

1796.6 

1796.6 

11% 

N/A 

21.14 

N/A 

32.70 

23.54 

1800 

1800 

65% 

N/A 

New  64  kW  Static  UPS  System 


28.3 

N/A 

N/A 

N/A 

92% 

N/A 

N/A 

N/A 

22.97 

N/A 

8760 

N/A 

9.72 

N/A 

85,172 

N/A 

N/A 

$6,993 

N/A 

$6,993 

N/A 

$87,000 

N/A 

$2,850 

N/A 

$2,059 

N/A 

$2,059 

N/A 

($2,059) 

N/A 

$4,909 

N/A 

$97,292 

N/A 

13.9 

N/A 

$178,488 

N/A 

1.83 

N/A 

7.2% 

N/A 
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ENGINEER’S  OPINION  OF  PROBABLE  COST 

pfiviTY 


PROJECT  TITLE  UPS  Modification 

GEOOSS.  Energy  Conservation  Survey 


LOCATION 

White  Sands  Missiie  Range,  NM 
I  CON  TRACT  NO. 

DACA01-94-D-0033 


AMENDMENT  NO. 


EQUIPMENT  COST  | 


FMC  ENGINtLEHS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2.  ID  8/  7/1995  13:34:35  PDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  EUILDIKG  ENERGY  PERFORMANCE  TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 


ELECTRICITY 


SPACE  HEAT 

55 

.12 

SPACE  COOL 

1569 

.61 

HVAC  AUX 

426 

.65 

DOM  HOT  WTR 

0 

.00 

AUX  SOLAR 

0 

.00 

LIGHTS 

288 

.88 

VERT  TRANS 

0 

.00 

MISC  EQUIP 

964 

.77 

TOTAL 

3305, 

.03 

TOTAL  SITE  ENERGY  3304.94  MBTU  289.9  KBTU/SQFT-YR  GROSS-AREA  289.9  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3304.94  MBTU  289.9  KBTU/SQFT-YR  GROSS-AREA  289.9  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


4-53 


Page 


1 


07/10/95  MotorMaster  Database  Query  -  Single  Motor 

CRITERIA:  Horsepower  .  250 

Speed  (RPM)  .  1800 

Enclosure  .  Totally  Enclosed 


Manufacturer:  Toshiba 

Model :  STD  EFF 

Catalog:  B2504FLF4BM 

List  Price  ($) :  13448 


Full 

3/4 

1/2 

1/4 

Efficiency  (%) : 

94.1 

93.9 

92.9 

n/a 

Power  factor: 

87.5 

86.3 

81.7 

n/a 

Full  Load  RPM: 

1780 

Voltage  Rating: 

460 

Frame  Size: 

505UZ 

Features : 

n/a 

Warranty  (yrs ) : 

n/a 

Service  Factor: 

1.15 

- 

FL 

BD 

LR 

Torque  (ft-lb) : 

738 

1705 

2214 

Idle 

FL 

LR 

Current  (amps) : 

72.0 

285 

1820 

(MM  2.2) 
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Page  1 


CRITERIA;  Horsepower  .  100 

Speed  (RPM)  .  1800 

Enclosure  .  Totally  Enclosed 


Manufacturer: 
Model : 

Catalog: 

List  Price  {$)  : 


Reliance 

TEFC  U' FRAME  STD  EFF 
P44G611 
7343 


Full 

3/4 

1/2 

1/4 

Efficiency  {%) : 

95.8 

96.1 

95.9 

94.0 

Power  factor: 

90.5 

89,1 

84.4 

68.0 

Full  Load  RPM: 

1786 

Voltage  Rating: 

460 

Frame  Size: 

445U 

Features : 

U- Frame 

Warranty  (yrs) : 

1 

Service  Factor: 

1.15 

FL 

BD 

LR 

Torque  (ft-lb) ; 

294 

687 

406 

Idle 

FL 

LR 

Current  (amps) : 

n/a 

108 

677 

(MM  2.2) 
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Dripproof 

frames  182  •  441  Type  K  KS,  KG,  KGS  and  KR 


nimensions 


1  iwr*«T  Key 

In  L6  Width  PeP<^  - -I— — —pr^ -ft  4A^  o  7i  3^^ 

IT  ^’aII  V75  |n  I'w  III  ;j§5  III  II 
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•«8  .Jl? 

.600  iW  2.76 
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:750  .376  9.62 
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15“T  OlO  1  T.03  1  SOS  I  V3| 

K  SO  ».S8  T.SO  S.35 

TS  »s-5i  I?!  its 

,}*  ,.50  ,2.S3  S.TS  S.5S 

8T0  s.eo  ,|.ao  11.*« 

!B  i  ill  ill!  iS 


«««u«9  I  800  I  - 

~^asceE  coMOun-  box 

sea.isi  I  ~  *  1  ^ 

asi-ass  »  •  IK 

28*'256  30  370 


u  A  rmaiier  wUl  comc  wilbin  the  limits  of 

®  iXo-KS"  ■» 

,  rv-”X» !..»»  „  «»if“ “■ 

On  Frsmet  (iwineh -0.060 inch. 

0,  SS“condu..  bos  will  he  provided  for  125  hp  .nd  larger  for  le« 

O  Ho”eS  y,  inch  conduit 
e  Motor  feet  heve  2 
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Weights  ahowD  are  approaimat.  shippmg  woght.  and  shouW 

esumtting  only. 
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No  loatf 

dBA 

Max. 

1  Sound 

KVAft 

Prefi*. 

OD 

0® 

460v  200V  (mwj 


23 

4.8 

20.0 

2.9 

6.4 

25.0 

3.9 

8.6 

32.0 

A2 

9.2 

92.0 

B2 

13.6 

46.0 

6.6 

U.6 

ABJO 

6.9 

15.4 

46.0 

92 

2O48 

63i 

e.A 

22.2 

63.5 

10.8 

29.6 

63.5 

12.0 

27.4 

81.0 

12.7 

29.8 

61.0 

lO 

91.4 

81.0 

175 

40.8 

116.0 

1B.S 

43.4 

116Xf 

19.9 

48.6 

116.0 

20  3540  232 

1770  24.4 
1176  28.7 
665  262 

■  28  3640  28.1 

1778  292 
1180  S0.0 
665  322 

30  3560  33,2 

1770  36.0 
1180  38.0 

eeo  392 


622  146.0 
862  146,0 
64.6  148.0 
.  148.0 

64.6  162.S 

70.4  1820 
.  1620 
.  1620 

782  2175 

66.4  2175 

.  217.S 

.  217.6 


H  14.9 

H  29.8 

H  445 

0  22.4 

C  445 

G  66.8 

Q  295 

0  595 

G  89.4 

G  1185 

0  37,1 

Q  74.0 

0  111.4 

Q  1485 

0  445 

G  88.9 

G  133-7 

G  176.9 


853 

83.6 

86.8 

72.0 

66.0 

85.5 

89.0 

87.6 

74.0 

68.2 

86.5 

Z7S 

91.4 

89.9 
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62.9 

92.6 

B22 

92.6 

61.4 
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81 S 
71 S 
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60.6 

87S 
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90i 

90.2 

62.1 

93.1 
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92S  ' 
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87.0 
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94.1 
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919 
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94.S 

03.9 
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91s 
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91,7 

94.S 
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91.4 
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83.9 
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94.6 

04.6 

93.6 
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64.6 

04.7 

93S 
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542.5  0 

542.6  G 
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$425  G 


100  3575  1100  •  726.0 
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13$ 
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200 

200 

94.5 

96.4 

95.4 

94.5 

93.7 

94.7 

94.7 

93.7 

9S.1 

959 

96.9 

959 

949 

95.1 

95.7 

959 

105 

125 

126 
125 

200 

200 
200  ' 
200 

1  04.5 
969 
95.4 
95.0 

03.7 

95.7 

04.7 

949 

959 

969 

96.0 

989 

94.9 

05.7 

959 

969 

100 

110 

125 

120 

200 

200 

200 

200 

95.0 

95.4 

95.4 

95.0 

949 

94.7 

94.7 

949 

949 

96.0 

98.1 

959 

93.9 

06.1 

96.0 

95.5 

86.1 

20.8 

74.9 

30.4 

849 

18.1 

759 

26,4 

88.6 

199 

87.4 

19.7 

849 

229 

71.6 

379 

i  19DP«»Jff  *  gw/..*  j  -  t  — 

SSfir£SS'SS“"“““  , 

4-59 

93  li  ^  * 


2»p|!SOTAll.hdWl  Mai-12.63«. 


ASTAPCD  Soft  Starter 


^  Input  lina  tenninals 


Output  rilay  terminals 

display 


DIP  switches 


Pfogrammable  keypad 


in 


New 

AdmKcd  mirio/jrocesstf » technology 
for  I  eliobiiity  ned  vofSiWlity 

Henuy-difty.  nigged  cwismiclion 

SimplifieJ  setup  usntg  keypad  and 
digital  displny 

Eauym-rendalphanumciic  digital 

display  shows  stilus  of  working 
conditions  and  provides  diagnostics 
when  fault  condiVnns  occai 

User^cwitigurablo  for  must  applienmis 

mditding  pump  control  Pl~  injeCTion 
braking,  slow  speed  and  soft  stait 

Outstanding  ddgnusrics  capability 

means  easy  maintenance,  reduced 

downtime:  n  fault  codes 
Integral  electronic  overload  relay  tor 

oprimum  motor  protection:  selectable 

tor  sland.vd  orhemduiyapphcawm^ 

.  RS-iVJ4B5  caiiiimmicsmis  link 
available  toe  remote  operation 

I  nergv  saving  mode  reduces  power 
costs  and  reaclive  power 

..  User-configurable  oitrpul  relay  'dr 

increased  versalihiy 

Builr-in  Snubbers  and  MOVs  proteer 
against  hartniul  voltage  spikes 


SUPPORTEK,  INC. 
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Powerware*  Plus  80  On-line  Uninterruptible  Power  System 

Model  50 

j  50kVA/40kW 

Model  65 

j  65kVA/52kW 

Model  80 

j  80kVA/64kW 

The  Exide  Electronics  Powerware 
Plus  80  combines  on-line  UPS 
technology  with  the  latest  In  network 
communications.  A  complete  solution 
for  your  mission-critical  applications. 
For  use  in  both  mainframe  and 
cUeni/scrver  environments,  the  Plus  80 
gives  you: 

•  Continuous  on-line  protection 

♦  Superior  system  reliability 

♦  World  class  quality 

*  Flexible  network  communications 

The  Exide  Electronics  Powerware 
Plus  80  UPS  provides  power  protection 
through  superior  on-line  technology, 
flexible  communications  and  user- 
friendly  operation,  A  variety  of 
options  allows  easy  integration  of  the 


Plus  80  into  centralized  or  remote 
monitoring  systems,  and  network 
adapters  provide  LAN  conncciivicy 
and  SNMP  compatibility.  Other 
communications  options  include 
remote  terminal  capabilities,  remote 
monitoring  panel  and  remote 
emergency  power-off.  which  are 
available  through  standard  RS-232 
and  RS-485  pons. 

Powerful,  yet  easy  to  understand. 
The  Powerware  Plus  80’s  monitor 
panel  feature  a  large  easy-to-read 
LCD,  push-button  controls,  opera¬ 
tional  metermg  features,  utility 
statistics  and  intelligent  alarm 
management.  These  features  allow 
you  to  quickly  monitor  UPS 


operations  and  the  status  of  the 
supported  system.  A  battery  moni¬ 
toring  and  lest  system  proactively 
identifies  the  battery  rime  available 
should  a  loss  of  utility  power  occur. 

The  Powerware  Plus  80  is  equipped 
with  intelligent  controls,  dual-feed 
input  capability;  self-diagnostics, 
redundant  fans  and  redundant  control 
power  supplies.  The  integration  of 
insulated  gate  bipolar  transistors 
(IGBTs)  into  a  high  speed  inverter 
lets  the  Plus  80  more  effectively 
suppon  demanding  non-linear  loads, 
such  as  PCs,  laser  printers  and 
industrial  motor  drives. 
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Model  65 


Jnpul  Voltager 


i  Voh* 


^^utput  Voltage  t _ 

Iwi  Voltage  Range _ 1 

Minimum  : 


v«!tt  208  !  480 


208  i  208  i  4(^ 


208  i  4S0  !  208  i  208  j  400 


408  i  408  !  JZtTsIOJ  340  408  i  408  j  177  Ljj0j_3^, 


408  i  177  ;  510  j  340 
528 J_229  ~i  660  j  <40 

"*60  :  60  i  60  !  50/60 


I  Anips 


56  ;  56 


89  :  205  i  72  i  106 


Maximum  Amps _ 

AC  Input  (Without  input  titter)_ 
Nominal  Amps 
Maximum  Amps 
Bypass  Input 
Nominal  Amps 
AC  Output 


Ampe 


i  Amp$ 


i  Ampe 


160  i  56 


90  i  'so  i  208  i  72  ;  <12 


111  *i  256  1  39  i  133 


82 


liT'sTTlH  n^i'prnT^  l  SS  ;  131. _131_  i_!31^301_M0S  |_15L 


150  I  52 


139  i  48 


78  i  78  i  180  ;  63  j  97  '  96  i.  96  j  222  j..77_JJ1S_ 


Nominal  Amps 
10  Minutes  Max. 


J_Ampr  139  :  60 
;  Amps  174  ?  75 


-«q  i"12  ’iBO  i  78  i  180  I  180  j  97  222  I  96  ;  2^  I  222  !  US.. 

f^^r-^nni^75 1 121  ^120 ;  278  „|,^ij4L 


DCUnk 


Nominal  DC  Voltage 
Float  Voltage 


Voto  I  480  I  480  i  480  j  480  !  ^80 

540  !  540  !  540  i  540  i  540^ 


Votis 


i  vow  401  i  401  i  401  I  401  i  401 


480  i  480  I  480  j  480  1  480 

540  i  640  j  540  ;  540  j  540 

401  i  401  i  401  i  401  ■;  4oi 


”480  i  480  i  480  i  480  i  480 

540  j  ^0  i  540  ;  540  i  540 

401  j  401  j  401  ;  401  ;  401 


160  i  160  i  160  :  160  !  160 


Physical  Attfibuies  Iw/o  ban.)  j 
msralled  Weight  TT 
Installed  Width 


U>t 


2000  i  2000  :  2475  ;  3400  !  2475 


!  inchM  34  i  34 


34  i  58  ;  34 


2000  ;  2000  j  2475  ;  3400  j  2475 
'58 


34  i  34  i  34 


34 


2000  1  2000  j  2475  j  3400  j  2475 
■34  i  34  r  34  I  58  !  34 


Systems  Efficiencies 
(9 100%  load 
®  75%  Load 

®  50%  toad _ 

full  toad  Heat  Dissipation 

BTU/Hf.(«1D001 

KCal/Hr.(x1000)  _ _ 

Inverter  Efficiency  (full  Load! 


«  92  i  92  i  91  i  91 


91 


92  I  92  i  91 


91 


91  92 


92  i  90  i  90  :  91 


92  j  92  i  90 


93  i  90  92  I  92  ;  91  I  91  j  91 


91  1  91 


92  j  92  i  89  ;  89  ;  89  92 


92  i  92  i  91  !  91  j  91 
90 


92 


90  i  90 


11,9  \  11.9  i  13.5  j  13.5  j  13.5 
3.00  i  3.00 


liTl  15.4  i  17.6  i  17J6  i  17.6^  19.0  |  19jjjfl.3  i  24.3  j  2U 


3.40  i  3.40' i  3,40  3.89  !  3.8S  i  4.43  j  4.43  j  4A3 


93 


*"93  i  93  !  93  i  93  1  93  i  93 


93  :  93  1  93  I  93  i  _  93 


4.79  i  4.79  i  6.12  i  6.12  i  5.45 
93  !  93  i  93 


t  FasilvadiustiW8fof380,400or4lSVAClnput/Outpm.50of60Hz  _ 

tt  All  cabinets  are  73.5  inches  (1867  mm)  high  and  31.5  inches  (800  mml  in  depth 


Plii«  M  Batiatv  ProtBCtion  Trim  At  2S*C  tin  Minotea) 
BattetY  ;  Nominal  i  Total  =  OotpwUadOBUPSinkW 
Cabinet  !  DC  :  Battery  j  ^ 

i  Voltage  \  Cabmets  i  20  ®  * 

5508  I  48Q  !  1  j  38 


!  Weight  !  Width 
!  (lbs.)  i  (in.) 


26 

25 


64 


18 


13 


8008  !  480 


SO 


45 


35 


26 


16 


5  i  2i25  i  24_ 

12  ;  3.325  J ^ 


5516  j  480  1  2 


90 


.60 


52 


39 


8016 


480 


125 


95 


BO 


60 


27  19  :  4.450  :  48 

“46  35  i  6.650  T  72 


8024  i  480 


165 


140 


115 


95 


70 


6032 


480 


i  240f 


190 


155 


125 


95 


BO  i  13.300 


-All 


battery  cabinets  are  73.5  Inches  (1867mm)  high  and  31.5  inches  (SOOmm)  in  depth;  Line-up  configuration 


59  i  9.975  1  108 
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Powerwar©®  Plus  150  On-line  Unintarruptible  Power  Systoni 


Model  100 

100kVA/80kW 

Model  125 

125kVA/100kW 

Model  150 

150kVA/120kW 

The  Exide  Electronics  Powerware 
Plus  150  combines  on-line  UPS 
technology  with  the  latest  in  network 
communications,  A  complete  solution 
for  your  mission-critical  applications. 
For  use  in  both  mainframe  and 
clicnt/scn^er  cmironments,  the 
Plus  150  gives  you: 

•  Continuous  on-line  protection 

•  Superior  system  reliability 

•  World  class  quality 

•  Flexible  network  communications 

The  Exide  Electronics  Powerware 
Plus  150  UPS  provides  power  protec¬ 
tion  through  superior  on-line  tech¬ 
nology  flexible  communications  and 
user-friendly  operation.  A  variety  of 
options  allows  easy  integration  of  the 


Plus  150  into  centralized  or  remote 
monitoring  systems,  and  network 
adapters  provide  LAN  connectivity 
and  SNMP  compatibility.  Other 
communications  options  include 
remote  lermmal  capabilities,  remote 
monitoring  panel  and  remote 
emergency  power-off,  which  arc 
available  through  standard  RS-232 
and  RS-485  pons. 

Powerful,  yet  easy  to  understand. 
The  Powerware  Plus  150)5  monitor 
panel  features  a  large  easy-to-read 
LCD.  push-button  conirob,  opera¬ 
tional  metering  features,  utility 
sutistics  and  intelligent  alarm 
managcmcni.  These  features  allow 
you  to  quickly  monitor  UPS 


Powerware  Plus  40/50/65/80  QeJO 
Powerware  Pius  J25  /  250  (righO 


operations  and  the  status  of  the 
supported  system,  A  battery  mor^l- 
loring  and  test  system  proactively 
identifies  the  battery  limc  available, 
should  a  loss  of  utility  power  occur. 

Th®  Powerware  Plus  150  is  equipped 
with  intelligent  controls,  dual-feed 
input  capability,  self-diagnostics, 
redundant  fans  and  redundant  control 
power  supplies.  The  integration  of 
insulated  gate  bipolar  transistors 
OGBTs)  into  a  high  speed  inverter 
lets  the  Plus  150  more  effectively 
support  demanding  non-linear  loads, 
such  as  PCs.  laser  printers  and 
industrial  motor  drives. 
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Powpnvsfa  Pto  Flfljrfofma^ce  CSsmdseftspSfes 


100kVA/80kW _ 

^0  j  480  I  208  I  600  i  loo" 
_208  I  480  :  208  i  208  i  400 


Model  12S 


125kVA/100kW 


Model  1S0_ 

isokwiaow 


input  Voltage  t 


|0uipur  Vo/iage  t 


^Input  Voltage  flange 
Minimum 


Maximum 


Input  /  Output  Frequency 
AC  Input  (With  inpur  filTer) 
Nomina)  Amps 


Vohs 


480  j  480  ;  208  i  600  j  400 
208  I  480  j  208  :  208  i 


480  i  480  i  208  i  SOO 


Voiu 


Voru 


406  j  408  i  177  i  510  j  340 

528  !  S28  ;  229  j  660  ;  440 

60  i  b  i  W  !  60  ;  50/60 


208  I  480  i  2M 


408  ■  408  ;  177  j  510  i  340 


528  i  528  !  229  j  660  j  440 


60 


60  i  60  !  60  I  50/60 


408  !  408  i  177  I  510 
528  j  526  i  ^  i  6ro 

60  i  60  Too  ilT 


400 

'400 


_340 

440~ 

50/W 


Maximum  Amps 
AC  Input  (Without  input  filter) 


:  Amps 


:  Amps 


fn  i  m  i  256  j  ea  ;  134 
139  :  139  !  320  1  111  flea 


139  i  139  j  320  ;  111  ;  168 


166  i  166  i  384  !  134 


174  i  174  :  400  i  139  !  210 


200 


208  j  208  [ 


i  167 


250 


Nominal  Amps 


Amps 


Maximum  Amps 


Amps 


Bypass  Input 


Nominal  Amps 


Amps 


AC  Output 


Nominal  Amps 


Amps 


1301  130  ;  302  i  105  !  158 


163  i  163  i  377  ;  131  ;  198 


163  ;  163  i  377  i  130  I  198 


204  [  204  i  471  ;  163  I  247 


120  i  120  i  278  ;  96  j  146 


278  :  120  i  278  i  278 


10  Minutes  Max. 

1  Amp» 

348 

Ti50  i  348 

34r 

j  183 

434 

I  188  i  434 

i  434 

5  278 

OCUnk  ! 

:  j 

rill  r- 

Nominal  DC  Voltage 

:  Voks 

480 

1  480  1  480 

480 

i  480 

480 

i  480  !  480 

480 

i  480 

Float  Voltage 

j  Volis 

IS^ 

msi 

End  of  Oisdiarge 

j  Vote 

401 

1  401  i  401 

401 

401 

ISmSi 

401 

4or 

Maximum  Amps 

i  Ampf 

200 

200 

200 

'  250 

i  250  i  250 

250 

250 

wiysical  Attributes  (w/o  baa)  j 

i  i  ..  i  .[ 

i  i 

Installed  Weight  tt 

:  U< 

31S0 

3150  1  5000  1 

Ewl 

3975 

3150 

;  3150  j  5000 

5000 

39^ 

Installed  Width 

j  lneh«« 

49 

49  1  73  i 

73 

49 

49 

;  49  i  73  “ 

73 

49 

Systems  Efficiencies 

1  ^ 

92 

92  i  91  : 

91 

91 

82 

92  i  91  1 

91 

91 

W  ^  Load 

92 

92  j  90  i 

90 

90 

92 

92  i  91  ! 

91 

91 

_  9  50%  Load 

!  ^ 

91 

91  i  83  i 

88 

68 

92 

92  i  89 ’  : 

89  ’ 

89 

ruff  load  Hast  Dissipation  ; 

i  i  i  T 

BTU/Hr.brtOOO)  i 

23.6 

23.8  (  27.0  ! 

27.0  ! 

27.0 

"”29.7 

29.7  i  33.8  I 

33.8  f 

338 

ICCal/Hr.|xl000)  1 

5.99 

5.99  \  6.81  r 

6,81  i 

6.81 

7.48 

7.48  i  8.51  i 

8.51 1 

8.51 

inverter  Efficiency  (Full  Load) 

^93 

93  i  93  i 

93  i 

93 

Jll 

93  ;  93  1 

93  i 

93'" 

ISO  ;  150  i  347  j  120  j  182 


196  I  196  i  452  i  157 


235 


245  I  245  i  665  i  196 


234 


180  i  180  i  416  144 


217 


416  ;  180  i  416  :  416 


520  ;  225  ;  520  ;  520 


217 

271 


480  i  480  i  480  I  480 


480 


540  i  540  j  S40  j  540 

401  j  401  j  4oT  ;  401 

300  :  300  j  ^  :  300~ 


wq 

401* 


3150  i  3150  j  5000  ;  SDOO 
49  i  49  i’  73  i  73 


3975 


49 


92 

82" 


92  j  90  ;  90 
92  i  91  i'gi 


92  92 


93  !  93 


90 

90 

45.5 

4^5" 

^40.5~ 

Jl.4’7 

11.47 

10.21 

93 

_93 

93 

91 

91 


I  L4idiiy  aujujuoia  rur  jou,  wy  Of  « I D  VAU  inUl/UutpUl  bO  Of  60  HZ 

TT  All  cabinsB  are  73S  inches  (1867  mm)  high  and  31.5  Inches  (800  mm)  in  depth 


PpMirarwara  Plus  ISO  Battery  Pfoteclion  Time  At  25*C  (la  Minutea) 


Battery  i 
Cabinet 

Nominal 

DC 

Voltage 

i  Total 

I  Battery 
!  Cabinets 

Output  Load  OR  UPS  in  kW 

i 

1  40  SO  CO 

80 

100 

120  i 

Weight 

(lbs.) 

i  Width  ' 

I  (in.) 

1 

5508  i 

480  ; 

i  1  [ 

14 

.9 

5 

n/a“ 

N/A 

N/A  j 

^225 

24 

8008  ! 

480  i 

'  1  i 

28 

20 

15 

9 

5 

N/A  i 

3.325 

!  36 

5516  1 

480  ! 

^  2  j 

38 

28 

21 

14 

9 

5 

48 

8016  ! 

480  i 

2  n 

60 

48 

27 

20 

15 

1  72 

8024  j 

480  ! 

3  ! 

90 

70 

60 

46 

35 

28 

9,975  i 

m 

8032  1 

460  1 

4  : 

120 

95 

80 

60 

49 

40 

13.300  1 

144 

All  bettery  cabinets  are  73.5  inches  (1867mm)  high  and  31.5  inches  (800mm)  in  depth;  line-up  configuration 


ificadons  subject  to  chaagr  wsiftotac  notice. 


previously  mentjen^  corpoace  swues  asd  are  iK^Jsteicd  trademarks  by  their  respective  companies. 
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4.8  ECO  8:  CHILLER  REPLACEMENT 


Proposed  Modifications:  Replace  the  current  chillers  with  more  efficient  and  environment- 
friendly  chillers.  The  proposed  chillers  are  scroll  air-cooled  40-ton  chillers. 

The  main  advantage  of  a  scroll  air-cooled  chiller  is  its  part-load  efficiency  is  very  high 
compared  to  the  existing  chillers.  This  is  important  for  the  GEODDS  site  since  it  operates  at 
partial  loads  the  majority  of  the  year.  The  proposed  chillers  at  full-load  use  1.51  kW/ton, 
but  at  half  load  this  ratio  drops  to  1.02  kW/ton. 


Existing  Conditions:  The  current  chillers  at  full-load  use  1.43  kW/ton.  At  half-load,  this 
ratio  increases  to  1.72  kW/ton.  These  chillers  also  use  R-22  refrigerant  as  their  coolant 
which  has  been  linked  to  the  destruction  of  the  ozone  layer. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  The  nameplate  information  of  the  chillers  was  obtained  during  the  field  survey,  as 
were  the  specifications  on  the  replacement  chillers. 

•  Manufacturer's  specifications  were  used  to  determine  the  tonnages  and  kW 
consumed  of  both  existing  and  proposed  chillers  at  part-loads. 

•  The  baseline  computer  model  was  modified  to  reflect  the  replacement  of  the  current 
chillers  with  scroll  air-cooled  chillers. 

•  The  savings  from  the  avoided  cost  of  replacing  the  existing  chillers  in  10  years,  at  the 
end  of  their  expected  useful  Hfe,  was  included  in  the  analysis. 


Results:  Replacing  the  chillers  will  result  in  large  energy  and  cost  savings.  The  LCCA  is 
summarized  in  the  following  table. 


Annual  Electric  Energy  Savings  (kWh) 

85,453 

Total  Annual  Energy  Cost  Savings 

$7,016 

Annual  Maintenance  Cost  Savings 

$0 

Discounted  Replacement  Cost  Savings 

$93,865 

Investment  Cost 

$99,539 

Savings-to-Investment  Ratio  (SIR) 

2.01 

Simple  Payback  (Years) 

8.30 

4-67 


Recommendations:  The  current  chillers  should  be  replaced  by  two  30-ton  scroll  chillers. 
The  GEODSS  site  will  see  an  approximate  8%  decrease  in  energy  consumption. 
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CHILLER  REPLACEMENT 


EMC  Engi-n^ers,  ?nc. 

EMC#1 406^^08 

GEODSS,  White  Sends  Mfss'ile  Range 
DACA  63-92-C-0152 


ECO-8.XLS 
Prepared  by:  D  Jones 
11/10/95 
Checked  by: _ 


1.  COMPONENT  FY  199b  T 

_ ARMY _ 

3.  INSTALLATION  AND  LOCATION 

_ GEODSS  Site,  White  Sands  Missile  Range,  NM 

4.  PROJECT  TITLE 

EClP:  Upgrade  Lighting  Systems 


FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


5.  PROJECT  NUMBER 


LOCATION:  GEODSS  Site,  White  Sands  Missile  Range,  NM 


PROJECT  TITLE:  E 

DISCRETE  PORTION  NAME: 


ANALYSIS  DATE: 


EClP:  REPLACE  CHILLERS 


ECONOMIC  LIFE: 


PROJECT  N  1413-001 
FISCAL  YEA  1995 


PREPARED  B  D  Jones 


INVESTMENT 


CONSTRUCTION  COST 


DESIGN  COST 


(5.5%  of  lA)  = 
(6.0%  of  1A)  = 


TOTAL  COST  (1A  +1C)  = 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

PUBLIC  UTILITY  COMPANY  REBATE  = 


TOTAL  INVESTMENT 


(ID  -IE  -IF)  = 


->  $99,539 


ENERGY  SAVINGS  (-»-)  OR  COST  (-): 

DATE  OF  NISTR-4942-1  USED  FOR  DISCOUNT  FACTORS; 


DEMAND  SAVINGS 


NON-ENERGY  SAVINGS  (  +  )  OR  COST  (-) 
A.  ANNUAL  RECURRING  ( +  /-) 


1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  {  +  )  f  COST  (-) 


SAVINGS  (  +  ) 


SAVINGS  (3) 


NON-RECURRING  (-1-/-) 


a.  AVOIDED  COST  OF  CHILLER  REPLA 

b.  MATERIAL:  NONE 


c.  MATERIAL:  NONE 


TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (  +  )  OR  COST  (-) 


FIRST  YEAR  DOLLAR  SAVINGS  (-}-)/  COSTS  (-) 

SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 

TOTAL  NET  DISCOUNTED  SAVINGS 

DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(MUST  HAVE  SIR  >  1.25  TO  QUALIFY) 


(From  Table  A) 
(3Ax3A1) 


OCCURRENCE  (2) 


DISCOUNT  ISCOUNTED 
FACTOR  (4)  SAVINGS  (5) 


->  $105,800 


DISCOUNT  DISCOUNTED 
FACTOR  (3)  SAVINGS/COST  (4) 


{3A2  -I-  3Bd4) 


|2H3  +  3A  +  (3Bd1 /Economic  Life)) 


(2H5  +  30  = 
(6/1 G)  = 
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CHILLER  REPLACEMENT 


EMC  Engineering,  Inc. 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


ECO-8.XLS 
Prepared  By:  EMS 
11/10/95 
Checked  By: _ 


Existing  Reciprocating  Chiller 


Specified  capacity 

428,750  Btuh 

35.73  tons 

Full  load  performance 

0.274  Btu  in/Btu  out 

DOE  default  for  reciprocating  chiller 

0.96  kW/ton 

DOE  default  for  reciprocating  chiller 

1 .43  kW/ton 

Carrier  30GB-40  Air  cooled  chiller 
115EAT,45LWT 

Part  load  performance  %kW  =  0.0881  +  1.138  *  PLR  -  0.2258  *  PLR''2 

where  PLR  is  part  load  ratio  DOE  default  for  reciprocating  chiller 


PLR 

TONS 

kW 

kW  /  Ton 

%kW 

1.00 

31.3 

44.80 

1.43 

1.00 

0.75 

23.5 

36.49 

1.55 

0.81 

0.50 

15.7 

26.91 

1.72 

0.60 

0.25 

7.8 

16.06 

2.05 

0.36 

Proposed  Scroll  Chiller 

Selected  Model  CCAD-40 

Condenser  CAUC-C50 


Part  load  performance 


PLR 

TONS 

kW 

kW  /  Ton 

%kW 

1.00 

34.4 

52.00 

1.51 

1.000 

0.75 

25.8 

32.46 

1.26 

0.624 

0.50 

17.2 

17.63 

1.02 

0.339 

0.25 

8.6 

8.67 

1.01 

0.167 

Energy  Savings 


Current  Energy  Use  (MBTU) 

Proposed  Energy  Use  (MBTU) 

Annual  Energy  Savings  (MBTU) 

Annual  Energy  Savings  (kWh) 

Annual  Cost  Savings  ($) 

3573.45 

3281.79 

291.66 

85,456 

$7,015.91 

UPV  Factor  (20  years) 

Discounted  Energy  Savings 

15.08 

$105,800 
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EMC  INC..  E2DOE  -  EiJTE  SOFTWARE  DEVELOPf-JEJ'TT  INC  DOE -2.  ID  8/  7/1995 

DENVER,  C-D  BC'227  G'SDSSS  S.TTE  DOF  EVALUATION 

REPCR'^’-  BEPS  ESTimTEL'i  BUILDING  ENERGY  T>ERFD<KmJ?CE‘  TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 
SPACE  HEAT 
SPACE  COOL 
HVAC  AUX 
DOM  HOT  WTR 


AUX  SOLAR 
LIGHTS 


ELECTRICITY 


55.12 

1277.30 

426.63 

0.00 

0.00 

288.88 


VERT  TRANS  0.00 

MISC  EQUIP  1233.86 


TOTAL  3281.79 


TOTAL  SITE  ENERGY  3281.71  MBTU  287.9  KBTU/SQFT-YR  GROSS-AREA  287.9  KBTU/SQFT-YR  NET-AREA 

TOTAL  SOURCE  ENERGY  3281.71  MBTU  287.9  KBTU/SQFT-YR  GROSS-AREA  287.9  KBTU/SQFT-YR  NET-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 
PERCENT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 
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MECHANICAL 


To;  EMC  Engineers 


FroBi:  Gerry  Boarniaa 


9-29-95 
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TRANE 


6675  S.  Kenton  St.,  Suite  118 
Englewood,  CO  80111 


FAX  COVER 

S  H 

E  E  T 

DATE:  September  29. 1995 

TIME: 

1:10  PM 

TO:  Dennis  Jones 

EMC  Engineers 

PHONE: 

FAX: 

, 

FROM:  Gerry  L.  Boarman 

PHONE: 

303-705-9100 

The  Trane  Company 

FAX: 

303-649-9195 

RE: 

CC: 


Number  of  pages  including  cover  sheet:  1 

Message 


Dennis, 


Sorry  for  the  delay. 


The  budget  for  2-30  ton  compressor  chillers  and  associated  40  ton  air  cooled 
condensers  is  $  32,675.00  Please  let  me  know  what  else  I  can  get  for  you  and 
thank  you  for  the  opportunity. 
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TMNE 


SLC-DS-1 
January  1 994 


First  Printing 


Cold  Generator^ 
Scroll  Liquid  Chillers 

20  to  60  Tons 
Water  Cooled 
and 

Condenserless 


Torque  (%) 


Features 

and 

Benefits 


Leading  in  Efficiency  and 
Reliability  With  State-Of-The-Art 
Scroll  Compressor  Technology 


Reliability 

The  Trane  Cold  Generator®  water  chiller 
with  many  new  improvements,  now 
brings  an  exciting  new  compressor  to 
the  commercial  market  —  the  Trane 
3-D™  Scroll  compressor.  Trane  has 
designed  the  sa^l  compressor  to  be  a 
leader  in  reliability.  HERE'S  HOW: 

•  Simple  design  vAih  64  percent  fewer 
parts  than  equal  capacity  reciprocating 
compressor. 

•  3-D  Scroll  compliance  allows  lic^uid  and 
dirt  to  pass  thrcxjgh  without  dantaging 
compressor  (lic^id  slugging  resistant). 

•  Advanced  microelectronics  protect 
both  compressor  and  motor  from 
typical  elecrtrical  fault  conditions. 

•  Scroll  ccxnpressors  have  less  than  a 
third  the  torque  variations  of  a 
reciprocating  compressor. 

•  Years  of  laboratory  testing  have 
optimized  compressor  and  chiller 
sterns  reliabilrty. 

•  Water-Cooled  Cold  Generators  are 
100  percent  RUN  TESTED  at  the 
factory. 


Efficiency 

The  energy  efficiency  of  the  Cold 
Generator  liquid  chiller  results  in  energy 
costs  lower  than  any  other  (X)m parable 
chiller.  Full  load  efficiencies  are  typical 
of  redprocating  chillers,  but  part  load 
efficiencies  are  simply  unmatched  by 
any  other  manufacturer. 

Superior  efficiencies  are  obtained  by 
combining  many  of  the  traditional  Cold 
Generator  chiller  energy  efficient 
features  with  the  Trane  3-D  scroll 
compressor  technology.  HERE'S  HOW: 

•  Scroll  ccxnpressor's  positive 
displacement  design 

•  Dual  refrigerant  circuits  (40-60  ton 
units) 

•  Multiple  cxxnpressors 

•  Optimum  system  d^ign 

•  Reduced  Friction 

•  No  Valves 

•  Advanced  Heat  Transfer  Surfaces 


Crank  Angle 

Chart  illustrates  low  torque  variation  of 
3-D  scroll  compressor  vs  reciprocating 
compressor. 


Cold  Generator  Energy  Usage  Savings 


Graph  illustrates  Ifane  Cold  Generator 
chiller's  superior  annual  energy  costs  vs 
typical  reciprocating  chillers. 
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How  Does  3-D  Compliance  Work? 

The  3-D  compressor  has  a  patented  tip 
seal  on  the  tip  of  each  spiral.  The  tip 
seal  acts  like  a  piston  ring  to  provide 
sealing  between  high  and  low  pressure 
chambers  without  wearing  the  mating 
surfaces. 

Radial  compliance  is  achieved  with  a 
swing  link  mechanism  that  allows  the 
spiral  walls  on  the  disks  to  touch 
without  wear.  The  swing  link  joins  the 
motor  shaft  and  the  orbiting  scroll  disk. 

In  normal  operation  this  contact 
provides  sealing  between  high  and  low 
pressure  cavities.  However,  if  a 
contaminant  such  as  dirt  or  liquid 
refrigerant  enters  the  compression 
chamber,  the  swing  link  allows  the 
spiral  wails  to  separate  in  the  radial 
direction  and  pass  the  contamination 
without  harm  to  the  compressor. 


Trane  3-D™  Compliance  -  Maximum^Efficiency 

Scroll  Compressor  Enhanced  Reliability 


General 

The  3-D  compressor  has 
two  scrolls.  The  top  scroll  is 
fixed  and  the  bottom  scroll 
orbits.  Each  scroll  has  walls 
In  a  spiral  shape  that  mesh. 

Inlet-First  Orbit 
As  the  bottom  scroll  orbits, 
two  refrigerant  gas  pockets 
are  formed  and  enclosed. 

Compression-Second  Orbit 
The  refrigerant  gas  is 
compressed  as  the  volume 
is  reduced  closer  to  the 
center  of  the  scroll. 

Discharge-Third  Orbit 
The  gas  Is  compressed 
further  and  discharged 
through  a  small  port  in  the 
center  of  the  fixed  scroll. 


Scroll  Principal  Components 
This  is  a  cutaway  view  of  a  hermetic, 
scroll  compressor,  showing  the  relative 
positions  of  the  principal  components. 
Shown  is  a  Trane  10-ton,  3600  rpm, 
scroll  compressor  as  an  example. 

The  principle  of  operation  of  this 
example  compressor  is  as  follows:  The 
suction  gas  is  drawn  into  the 
compressor  at  A.  The  gas  then  passes 
through  the  gap  between  the  rotor  and 
stator,  B,  cooling  the  motor,  before  it 
enters  the  compressor  housing,  C 
Here,  the  velocity  of  the  gas  is  reduced, 
causing  a  separation  of  the  entrained  oil 
from  the  gas  stream.  The  gas  then 
enters  the  Intake  chamber,  D,  that 
encircles  the  scrolls. 


Rnady,  the  suction  gas  is  drawn  into 
the  scroll  assembly  where  it  is 
compressed  and  discharged  into  the 
dome  of  the  Gomptressor.  dome  of 

this  exantple  aampfessofr  acts  as  a  hot 
gas  rntiifflarwhidhdampais^ 
pulsatkariG  before  gas  enters  the 
discharsp  line,  E. 
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Performance 

Data 


■  t  ...  ■,  V  -  i* 

Co.  -repressor ' 


Ifeble  16-1  —  CCAD  Performance  Data,  42  F  Leaving  Chilied  Water  Temperature 


> 


^  'hr'i 


Notes:  -  _ 

1.  Evaporator  fouling  factor  is  O.oSftSTflfXRl  St^|i©ard"5^P52. 

2.  Interpolation  between  points  is  permissible.  E)ar3polatk>n  is  not  permrtted. 

3.  Kw  input  is  for  compressors  only. 

4.  EER  =  Energy  Efficiency  Ratio,  (Btu/watt-hour).  Power  includes  compressors  and  control  power. 

5.  Rated  in  accordance  with  ARl  Standard  590-92. 

6.  Ratings  are  based  on  evaporator  temperature  drop  of  10  F. 


Entering  Condenser  Air  Temperature 

Unit 

Condenser 

85 

95 

105 

115 

Size 

Size 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

_ 

20 

CAUC-C20 

19.4 

19.5 

11.8 

18.4 

21.6 

10.1 

17.3 

23.9 

8.6 

16.1 

26.6 

7.2 

20 

CAUC-C25 

19.7 

18.6 

12.6 

18.7 

20.6 

10.8 

17,6 

23.0 

9.1 

16.5 

25.5 

7.7 

25 

CAUC-C25 

24.1 

24.9 

11.5 

22.8 

27.6 

9.9 

21-5 

30.6 

8.4 

20.0 

34.0 

7.0 

25 

CAUC-C30 

24.5 

23.4 

12.5 

23.3 

26.0 

10.7 

22.0 

28.9 

9.1 

20.6 

32.1 

7.7 

— 

30 

CAUOC30 

28.8 

29.1 

11.8 

273 

322 

10.1 

25,7 

35.7 

8.6 

24.1 

39.6 

7.3 

30 

CAUC-C40 

29.2 

27.0 

12.9 

273 

29.9 

11.1 

26.3 

33.2 

9.5 

24.7 

36.9 

8.0 

_ 

40 

CAUC-C40 

38.7 

38.8 

11.9 

36.7 

43.0 

102 

34.5 

47.8 

8.6 

322 

532 

72 

40 

CAUC-C50 

39.1 

37.4 

12.5 

37.1 

41.6 

10.6 

35.0 

46.2 

9.0 

32.7 

51.4 

7,6 

_ 

50 

CAUOC50 

47.6 

50.2 

113 

45.1 

55.6 

9.7 

42.5 

61.8 

8.2 

39.7 

68.4 

6.9 

50 

CAUC-C60 

48.4 

47.0 

123 

46.0 

522 

10.5 

43.5 

582 

8.9 

40.8 

64.6 

7.6 

_ 

60 

CAUC-C60 

56.9 

58.4 

11.6 

54.0 

64.8 

10,0 

50.9 

71.8 

8.5 

47.6 

79.8 

7.1 

60 

CAUOC80 

57.5 

53.6 

123 

54.7 

59.6 

11.0 

51.8 

66.4 

9.3 

48.6 

73.8 

7.9 

— 

lU>le16-2 

—  CCAD  Performanc*  Data,  44  F  Uavtng  ChBled  Water  Temperature 

Entering  Condenser  Air  Temperature 

_ 

Unit 

Condenser 

85 

95 

105 

115 

Size 

Size 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

Tor© 

Kw 

EER 

Tons 

Kw 

EER 

_ 

20 

CAUOOO 

20.0 

19.7 

12.1 

19.0 

21.8 

10.4 

173 

24.2 

8.8 

16.6 

26.8 

7.4 

20 

CAUC-C25 

20.4 

18.8 

12.9 

193 

20.8 

11.0 

182 

232 

9.3 

17.1 

25.7 

7.9 

_ 

25 

CAUOC25 

24.9 

25.1 

113 

23.6 

27.9 

10.1 

222 

30.9 

8.6 

20.7 

343 

72 

25 

CAUC-C30 

25.3 

23.7 

12.7 

24.1 

26.3 

10.9 

22.7 

29.2 

9.3 

213 

32.4 

73 

_ 

30 

CAUC-C30 

29.7 

29.4 

12.1 

282 

32.6 

103 

26.6 

36,1 

8,8 

24.9 

40.0 

7.4 

30 

CAUC-C40 

^2 

272 

132 

28.8 

302 

11.4 

272 

33.5 

9.7 

25.6 

372 

82 

— 

40 

CAUC-C40 

39.9 

392 

12-1 

373 

43.4 

10.4 

35.6 

482 

8.8 

333 

53.6 

7.4 

40 

CAUC-C50 

403 

373 

12.7 

383 

42.0 

103 

36.1 

46.6 

92 

333 

51.8 

73 

_ 

50 

CAUOC50 

49.1 

50.6 

11.6 

46.6 

562 

9.9 

43.9 

622 

8A 

41.0 

69.0 

7.1 

50 

CAUOC60 

50.0 

47.4 

12.6 

47.5 

52.6 

103 

443 

58.6 

92 

422 

652 

7.7 

_ 

60 

CAUCXXO 

567 

565 

12.0 

55.7 

^.4 

102 

52.6 

72.6 

8.7 

492 

803 

73 

60 

CAUC-C80 

59.3 

54.0 

13.1 

56.5 

60.0 

113 

53.5 

66.8 

9.6 

503 

74.4 

8.1 

_ 

-foble  16-3 

—  CCAD  Performance  Data,  45  F  Leaving  Chilled  Water  Temp^ature 

Entering  Conder^r  Air  Temf^rature 

Unit 

Conder^er 

85 

95 

105 

115 

Size 

Size 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

Tons 

Kw 

EER 

_ 

20 

CAUC-C20 

203 

19.8 

12.2 

193 

21.9 

10.5 

18.1 

24.3 

8.9 

16.9 

26.9 

7.5 

20 

CAUC-C25 

20.7 

18.9 

13.0 

19.6 

20.9 

112 

18.5 

23.3 

9.5 

17.3 

253 

8.0 

_ 

25 

CAUC-C25 

25.3 

25.3 

11.9 

24.0 

28.0 

102 

22.6 

31.1 

8.7 

21.1 

34.4 

73 

25 

CAUC-C30 

25.8 

23.8 

123 

24.5 

26.4 

11.1 

23.1 

29.3 

9.4 

21.7 

^.5 

8.0 

_ 

30 

CAUOC30 

302 

29.5 

122 

28.7 

32.7 

10.5 

27.0 

363 

8.9 

253 

40.2 

7.5 

P  30 

CAUOC40 

30.7 

273 

13.4 

292 

^.3 

11.5 

27.7 

33.7 

9.8 

^2SO~ 

37.4 

D 

40 

CAUC-C40 

40.5 

39.4 

123 

43.6 

10.5 

362 

48.4 

8.9 

33.8 

53.8 

7.5 

■MOM 

CAUC-C50 

<  ^4oT 

38.0 

123 

38.9 

42.0 

11.1 

36.7 

46.8 

9.4 

52.0 

73 

50 

CAUC-C50 

503 

11.7 

473 

56.4 

10.0 

44.6 

8.5 

ATT 

tS3.4 

J2  ■ 

50 

CAUCC^ 

503 

47.6 

12.7 

48.3 

53.0 

10.9 

45.7 

58.8 

9.3 

423 

65.4 

7.8 

_ 

60 

CAUC-C60 

59.6 

592 

12.0 

56.6 

65.6 

103 

53.4 

72.8 

8.8 

50.1 

80.8 

7.4 

60 

CAUOC80 

603 

542 

133  ^ 

57.4 

60.4 

11.4 

54.4 

672 

9.7 

51.1 

74.6 

82 

A 


i 
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C^h  // 


Performance 

Data  Part  Load 


Table  15-1  —  CGWD  20-60  Ton 
Part  Load  Performance 


CGWD  20 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

20.6 

15.5 

10.3 

5.2 

Kw 

16.4 

10.7 

5.9 

3.1 

18.1 

EER 

15.0 

17.2 

20.6 

18.7 

CGWD  25 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

24.9 

18.7 

12.5 

6.2 

Kw 

21.8 

14.2 

9.0 

4.7 

15.4 

EER 

13.6 

15.6 

16.2 

15.2 

CGWD  30 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

29.5 

22.1 

14.8 

7.4 

Kw 

25.8 

173 

9.9 

53 

153 

EER 

13.7 

153 

17.5 

16.4 

30 

< - 


CGWD  40 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

413 

303 

20.6 

103 

Kw 

33.0 

20.6 

113 

5.5 

19.0 

EER 

143 

173 

21.7 

213 

CGWD  50 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

48.6 

36.5 

24.3 

123 

Kw 

42.6 

273 

163 

8.1 

163 

EER 

13.6 

15.8 

17.8 

17.6 

CGWD  60 

Unit  Compressor  Capacity 

100% 

75% 

50% 

25% 

IPLV 

Tons 

593 

443 

29.7 

14.8 

Kw 

523 

333 

193 

9.4 

16.5 

EER 

13.6 

15.7 

183 

18.4 

Notes: 

1.  Evaporator  and  condenser  flow  rates  are 
constant.  Flow  rates  determined  at  ARl  full  load 
standard  rating  points. 

2.  Part  load  is  rated  in  accordance  with  ARl 
Starxiard  590-92. 

3.  IPLV  is  a  single  rujmber  part-foad  efficiency 
figure  of  merit  calculated  per  ARl  Standard 
590-92. 

4.  KW  input  is  for  compressor's)  only. 
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Performance  data  (cont)  ^  ^  > 

PERFORMANCE  RATINGS  (10  F  Chilled  Water  Rise) 


UNIT  30? 

CAP. 

(Tons) 

SDT 

(F) 

COMPR 

KW 

COOLER 
FLOW  DATA 

CAP. 

(Tons) 

SDT 

(F) 

COMPR 

KW 

COOLER  ' 
FLOW  DATA 

CAP. 

(Tons) 

SDT 

(F) 

COMPR 

KW 

COOLER 
FLOW  DATA 

Gpm 

PD 

Gpm  ! 

PD 

Gpm  1 

40  F  LCWT 

42  F  LCWT 

14  F  LCWT 

020 

15.4 

127.4 

20.1 

36.8 

2.8 

16.1 

128.3 

20.5 

38.5 

3.0 

16.9 

129.4 

21.0 

40.4 

3.3 

G  A  • 

025 

19.5 

127.1 

25.4 

46.6 

4.3 

20.4 

128.1 

26.2 

48.9 

4.7 

21.4 

129.2 

26.9 

51 .3 

5.2 

030 

22.8 

125.2 

28.7 

54.6 

5.8 

23.9 

126.1 

29.4 

57.1 

6.4 

24.9 

127.0 

30.1 

59.7 

6.9 

040 

30.4 

130.3 

40.7 

72.6 

7.5 

31.7 

131.4 

41.7 

75.9 

8.1 

33.1 

132.4 

42.7 

79.2 

8.8 

045 

37.8 

130.0 

50.0 

90.3 

6.5 

39.4 

131.1 

51.3 

94.4 

7.1 

41.2 

132.1 

52.6 

93.6 

7.7 

GB 

055 

44.0 

131.5 

59.5 

105.1 

8.8 

45.9 

132.6 

61.0 

169.8 

9.5 

47.8 

133.7 

62.5 

1 14.5 

10.3 

070 

57.9 

130.1 

78.4 

138.4 

9.8 

60.5 

131.1 

80.3 

144.6 

10.7 

63.1 

132.1 

82.4 

151.0 

1 1 .6 

085 

69.8 

131.6 

98.0 

166.7 

8.7 

72.8 

132.7 

100.5 

174.1 

9.4 

75.9 

133.8 

103,0 

181.7 

10.2 

■ 

T05 

87  5 

132.1 

118.4 

209.1 

7.4 

90.9 

133.1 

121.2 

217.5 

7.9 

94.4 

134.1 

124.0 

226.0 

8.5 

.  GA 

110 

95.8 

135.1 

145.4 

229.1 

8.8 

99.5 

136.2 

149.0 

238.0 

9.4 

103.2 

137.3 

152.6 

247.1 

10.1 

120 

103.0 

138.1 

170.7 

246.1 

10.1 

106.8 

139.2 

175.0 

255.4 

10.8 

110.6 

140.4 

179.3 

264-9 

11,6 

■ 

4 

15  F  LCWT 

46  F  LCWT 

18  F  LCWT 

020 

17.2 

129.9 

21.3 

41.3 

3.4 

17.6 

130.4 

21.5 

42-2 

3.6 

18.4 

131.4 

22.0 

44.1 

3-9 

•  GA' 

025 

21.9 

129.7 

27.3 

52,5 

5.4 

22.4 

130.2 

27.6 

53.8 

5.7 

23.5 

131.3 

28.4 

56.3 

6.2 

/  Vr.  ;i 

030 

25.5 

127.4 

30.4 

61.0 

7.2 

26.0 

127.9 

30,8 

62.3 

7.5 

27.1 

128.8 

31 .5 

65.0 

8.1 

040 

33.8 

132.9 

43.1 

80.9 

9.2 

34.5 

133.5 

43.6 

82.6 

9.6 

35.9 

134.6 

44.6  1 

86.1 

10.3 

.045 

42.0 

132.7 

53.2 

100.7 

8.1 

42.9 

133.2 

53.8 

102.8 

8.4 

44.7 

134.3 

55.1 

107.2 

9.1 

>  GB^ 

055 

48.8 

134.3 

63.3 

116.9 

10.7 

49.8 

134.8 

64.1 

119.4 

11.2 

51.9 

136.0 

65.7 

124.4 

12.1 

v070 

64.4  1 

132.7 

83.4 

154.3 

12.1 

65.8 

133.2 

84.4 

157.5 

12-6 

68.5 

134.3 

86.4 

164.2 

13.6 

'085 

77,5 

134.4 

104.3 

185.6 

10.7 

79.1 

134.9 

105.6 

189.5 

11.1 

82.3 

136,0 

108.1 

197.3 

12.0 

105 

96.2 

134.7 

125.4 

230.4 

8.9 

98.0 

135.2 

126.9 

234.8 

9.2 

101.7 

136.2 

129.7 

243.7 

9.9 

GA 

"110 

105.1 

137.9 

154.4 

251.7 

10.5 

107.0 

138.4 

156.2 

256.4 

10.9 

110.9 

139.5 

159.9 

265.8 

1 1.7 

.120 

112.6 

140.9 

181.4 

269.6 

12-0 

114-6 

141.5 

183.6 

274.4 

12.4 

118.6 

142.7 

188.0 

284.2 

13.3 

CAP. 

SDT 

COMPR 

(Tons) 

(F) 

KW 

PERFORMANCE  RATINGS  (10  F  Chilled  Water  Rise) 


COOLER 
FLOW  DATA 


Gpm  I  PD 


CAP. 

SDT 

COMPR 

(Tons) 

(F) 

KW 

115  F  Condenser  Entering  Air  Temperature 


40  F  LCWT 

42  F  LCWT 

- 

14  F  LCWT 

020 

14.2 

20.8 

34.0 

2.4 

14.9 

137,1 

21.3 

35.6 

2,6 

15-6 

138.1 

21.9 

2.9 

025 

17.6 

vM 

25.7 

42.1 

3.6 

18.6 

136.5 

26.6 

44.4 

4.0 

19.5 

137.5 

27.4 

4,4 

030 

21.2 

Ira 

30.0 

50.7 

5.1 

22.2 

135.1 

30.8 

53.1 

23.2 

135.9 

31.6 

lEcsl 

6.0 

040 

28.1 

139.1 

42.2 

67.1 

6.4 

29.4 

140.0 

43.2 

70.2 

30.7 

141.1 

44.3 

73,4 

7.6 

045 

35.0 

138.8 

52.1 

83.6 

5.6 

36.6 

139.8 

53.4 

87.5 

38.2 

140.8 

54,8 

91.5 

6.7 

G8 

055 

070 

40.8 

140.3 

61.9 

97.6 

7.6 

42.6 

141-3 

63.6 

102.0 

8.3 

44.5 

142.4 

65.3 

106.5 

9.0 

53.7 

138.9 

81.5 

128.5 

8.5 

56.2  ! 

139.9 

83.7 

134.4 

KSI 

58-6 

140.9 

85.8 

140.4 

10.1 

085 

64.8 

140.4 

101.9 

155.0 

7,5 

67.7 

141.5 

104.5 

162.1  i 

8.2 

70.7 

142.5 

107.3  ! 

169.3 

8,9 

105 

81.8 

141.1 

123.8 

195.6 

6.5 

85.1 

142.1 

126.8  i 

203.7  I 

7.0 

88.5 

143.0 

129.9  i 

211.9 

7.5 

GA 

110 

89.8 

144.1 

151-9 

214.6 

7.7 

93.3 

145.1 

155.7  j 

223.1 

8.3 

96.9 

146.2 

159.6 

231.8 

9.0 

120 

96.6 

147.0 

178.2 

230.9 

8.9 

100.2 

148.1 

182.7  ! 

239.8  1 

9.6 

104.0 

149.2 

187.3  ! 

248.9 

10.3 

GA 


GB 


GA 


020 

025 

030 


040 

045 

055 

070 


085 

105 

110 

120 


16.0 

20.0 

23.7 


31.3 
39.0 

45.4 
59.9 


72.2 

90.2 
98.7 

105.9 


~^^4Sficwry 

8.6  I  22.1  T 


138 
138.1  ! 
136.4 


141.6 

141.3 
142.9 

141.4 


143.1 

143.5 

146.7 

149.8 


27.9 

31.9 


44.8 

55.5 

66.1 

87.0 


108.6 

131.4 

161.5 

189.6 


38.2 

47.9 

56.8 

-y-Q 

93.5 

108.8 


46  F  LCWT 


48  F  LCWT 


173.0  ; 
216-0  i 
236.3 
253.5 


3-0  i 

1  16.3 

;  139.1  1 

22.4  ; 

39.1 

3.1  ! 

17.1 

140.1 

22.9 

40.9  1 

i  3.4 

4.6  ' 

•  20.5 

!  138.6  i 

1  28.3  ! 

49.1  - 

4.8  i 

21.5 

139.7 

29-1 

51.5  1 

5.2 

6.3 

24.2 

136.8  ! 

1  32.3  ! 

58.0  . 

6.6  ; 

,  25.3 

137.7 

1  33.1 

60.6  1 

1  7.1 

"  8.0  i 

I  32.0 

•  142.1  i 

45.3  i 

76.7 

8.3~) 

33.4 

143.2 

46.4 

80.0 

1  9.0 

7.0  ! 

39.9 

i  141.9  i 

56.1  i 

95.5  ' 

7.3 

41.6 

143.0 

57.5 

99.7 

7.9 

i  9.4 

46.4 

143.5 

67.0 

111.1 

1  9.7 

48.3 

144.6 

68.7 

115.8 

10.6 

1  10.5 

61.2 

1  141.9  I 

88-1 

146.6 

11.0 

63.8 

143.0 

90.3 

153.0 

11.9 

i  9*3 

73'8 

i  143.6 

110,1 

176.7 

1  9.7 

76.8 

144.7 

112.8 

184.2 

10.5 

1  7.8 

92.0 

I  144.0 

133.0 

220.3 

i  8.1 

95.5 

145.1 

136.1 

228.8 

8.7 

•  9.3 

100.5 

1  147.3 

163.5 

240.7 

1  9.6 

104.2 

148.4 

167.4 

249,8 

10.4 

:  10.7 

107.8 

j  150.4 

191.9 

258.1 

1  11.0 

'  -  j 

111.6 

151.6 

196.6 

267.5 

11.8 

Cap,  —  Capacity 

Kw  —  Compressor  Motor  Power  Input  at  Rated  Voltage 
LCWT  —  Leaving  Chilled  Water  Temperature 
PD  —  Pressure  Drop  (ft  water) 

SDT  —  Saturated  Discharge  Temperature 
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4.9  ECO  9:  RECIRCULATE  AIR  IN  TOWERS 


Proposed  Modification:  Reduce  the  outside  airflow  rate  in  three  telescope  towers  by 
installing  a  return  air  duct  system  in  each  tower  for  recirculation  of  room  air. 

Each  return  air  duct  system  would  come  through  the  tower  wall  next  to  the  existing  supply 
air  ductwork.  Putting  this  system  in  place  would  involve  cutting  through  the  concrete 
between  the  tower  and  its  adjacent  compressor  room  and  routing  a  return  air  duct  back  into 
the  air  handling  unit  (AHU)  in  that  room.  This  system  will  intake  only  400  cfm  of  outside 
air  (OA)  (or  20%  of  supply  air)  and  return  1600  cfm  from  the  tower. 


Existing  Conditions:  Presently,  the  three  telescope  towers  use  100%  OA  for  cooling.  This 
system  consumes  significant  energy  as  the  cool  air  is  directly  vented  to  the  outside  and  is 
not  reused.  According  to  the  building  personnel,  there  is  no  specific  reason  why  this 
particular  system  is  in  place. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  A  baseline  computer  model  of  the  building  was  created  using  DOE2.1d  which 
simulated  the  building  energy  consumption  over  a  period  of  one  year. 

•  The  baseline  computer  model  was  modified  to  reflect  an  80%  reduction  of  the  total 
outside  air.  The  modified  baseline  computer  model  was  subtracted  from  the 
baseline  computer  model  to  determine  the  energy  savings. 


Results:  The  LCCA  summarized  below  represents  the  results  of  lowering  outside  air 
quantities  on  the  AHUs  serving  the  telescope  towers. 


Annual  Electric  Energy  Savings  (kWh) 

neiatMl 

Total  Annual  Energy  Cost  Savings 

$6,118 

Annual  Maintenance  Cost  Savings 

$0 

Investment  Cost 

$22,767 

Savings-to-Investment  Ratio  (SIR) 

4.05 

Simple  Payback  (Years) 

3.7 

Recommendations:  The  reduction  of  outside  airflow  in  each  tower  is  recommended  for 
implementation. 
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(MBTUh) _ (MBTUh) _ (MBTUh 


13:11:23  PDL  RUN  1 
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EXiSTING  SUPPLY  DUC 


PROPOSED  RETURN  C 


PROPOSED  DAMPER 
EXISTING  DAMPER 


GRILL 

SUPPLY 


FAN 

SECTION 


ENGSJiEER'S  OFflSraN  OF  PROBABLE  i 


PROJECT  TITLE  Recirculate  Tower  Air 

GEODSS,  Energy  Conservation  Survey 


MATERIAL  COST 


LOCATION 

White  Sands  Missile  Range,  NM 


CONTRACT  NO. 

DACA01-94-D-0033 


LABOR  COST 


AMENDMENT  NO. 


Sawing  Concrete 
Galvanized  Steel  Ductwort^ 
Ductwork  Liner 
Damper 

Pneumatic  Operator 
Pneumatic  Econo  Control 
Return  Air  Grill 
Balancing 
Drywall  Repair 
Painting 

Cleanup  (after  job  completed) 

Travel  to  Socorro 
Travel  to  job  site 
Lodging  and  per  diem 
Milage 


Unit 

of 

Measure 

No.  of 

Units 

Inch-ft 

480 

SF 

600 

ea 

3 

ea 

3 

ea 

3 

ea  ! 

6 

ea 

3 

Manhrs/ 

Total 

Total 

Unit 

Manhrs 

SUBCONTRACTOR  SUBTOTAL 


LABOR  BURDEN 

SUBTOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT  I 

SUBCONTRACTOR  TOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT 

SUBTOTAL 


BOND 

SUBTOTAL 

N.  M.TAX 

SUBTOTAL 

$317 

$2,962 


$355 

$3,317 


$363 

$3,681 


$294 

$3,975 


$29 

$4,004 


$233 

$4,237 


$847 


$5,084 


TITLE  OR  ORGANIZATION 

EMC  Engir>eers,  Inc. 


TOTA 

LCOST 

Unit 

Cost 

Total 

S2 

$1,003 

$3 

$1,704 

SI 

S92.99 

S1 75.99 

$528 

S284.49 

$853 

$51.25 

$308 

$34.49 

$103 

$1.17 

$175 

$0.96 

$144 

$367.84 

$368 

$0.X 

$0 

$22.99 

$414 

$22.99 

$345 

$100.00 

$1,500 

$0.30 

$240 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$o: 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 

so.oo 

$0 

$0.00 

$0 

$0.00 

$0 

$0.00 

$0 
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and  Ventilation 


I  System  Components 


^  jjton 

40  ton _ _ 

j— - - SOtoii  ^ 

'  60  ton _ _ _ 

—  - - - TStoii  ' 

80  ton  _ 

—  - -  iOOton 

Mw^mnleil.  compresof,  heat  echanger,  controls 

i - 7.  5tai  ^ 

j  i  15ton  _ _ 


.7i  20  ton 

'  i  40ton  _ 


— - -  lOOton 

gSuW  TOWERS  (Waged  ui«s 

■  Oi»»tlwi.sWe|51!L__ _ 


Be#  drive,  60  tons 

95tons _ 


—  110  tons 

125  tore  _ 


— “  higher  capactoes,  use  inuai^ 

^  hteade.doitoleflow _ 


Gear  drive,  150  ton 
'  -  ^  300  ton  _ 


;  .  eOOton 

840  ton _ 


t  Uptol,000tore 
7  .  ■  ftrt^capadMes,useiwriaplre 


fiorpurapa  and  Idling,  add 
fioriteorpecin$ystetre,add _ _ 


11  hr  rising,  see  derision  016460 


DULY  MAN- 

CREW  oumr  HOWS  unit 


30  » 

20  120 


133 

ISO 


.14  171 

.12  200 


.09  266 


as  .70  22857 

•  50  32 


80  60 
20  120 


.11  218 


199$  BARE  COSTS 


lABOR  EQUir. 


TOTAL 

total  I  NRLOIP 


90 

100 

267 

240 

109 

1^ 

220 

200 

126  .190 

129  .186 


32  i82 

42  .169 


ISO  .160 


06  I  38  I  532  ITooAC 


76,80 

66.55 

8750 

76 

65 

63.45 

74 

7250 

81.70 

92.50 

57.60 

66 

46.46 

53 

48.61 

5530 

4737 

54 

5225 

6430 

fabricated  teetongiter.  Indudes  Wngs,  joltte,  aipports, 
aaawancc{or8edbteconnedk)re,notosutat^ 

•  NOTE:  Fabrirefion  and  Insbllafen  are  comtened 
IS  LABOR  cost 

AddtoMiorfcrdevatedinsMaBon _ 

of  tebric^  ductwork 

_ lo'toiywgh _ _ 

15' to  20' high 

20'to25'l^ _ _ 

25'to30'ldgfi 

30'  to  35'  higi _ _ 

35'to40'high 

_ Over  rip'll _ 

far  duct  kisriation  and  lining  see  155451-3000 
AAmrinum,  Uloy  30034fl4,  undw  100 1. 
lOOto  5001b. 

_ 500  to  1,0001b. _ _ 

1,000  to  2,000  to. 

2.000  to  5.000  to. _ _ 

Over  5,000  to. 

GaKwtod  steel,  under  200  to. _ 

200toS00lb. 

^  S00tol.000to. _ 


qiO  75  520  li 

“P  a)  .MO 

_ _ 

120  200  ” 

_ ^  _ 

145  J66 

235  .lltt 

245  598 

,,  255  J094  w 
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020  700  1  Selective  Demolition 

CREW 

DAILY 

OUTPUT 

MAN¬ 

HOURS 

UNIT 

1995  BARE  COSTS  | 

TOTAL 

tNaou^ 

MAT. 

UBOR 

EQUIP. 

TOTAL 

24 

1320 

Double 

7 

1.143 

La, 

33.50 

33.50 

53 

724 

1«0 

Water  closet,  floor  mounted 

8 

1 

29.50 

29.50 

46.50 

'1420 

Wall  mounted 

7 

1.143 

33.50 

33.50 

53 

1500 

Urinal,  floor  mounted 

4 

2 

58.50 

58.50 

92.50 

1520 

Wall  mounted 

7 

1.143 

33.50 

33.50 

53 

1600 

Water  fountains,  free  standing 

8 

1 

29,50 

29.50 

46.50 

1620 

Recessed 

6 

1333 

r 

39 

39 

61.50 

2000 

Piping,  metal,  to  2*  diameter 

200 

JMO 

1.17 

1,17 

1.85 

2050 

To  4*  diameter 

y 

r 

150 

4)53 

136 

136 

2.47 

2100 

To  8*  diameter 

2m\ 

100 

.160 

4.69 

4.69 

7.40 

2150 

To  16*  diameter 

60 

367 

1 

r 

730 

730 

1235 

2240 

Toilet  partitions,  see  division  020-732 

2250 

Water  heater,  40  gal. 

IPkim 

6 

1333 

39 

39 

6130 

6000 

Remove  and  reset  fixtures,  minimum 

6 

1333 

39 

39 

6130 

6100 

Maximum 

1 

4 

2 

r 

58.50 

5830 

9230 

m 

wiT 

ROORNG  AND  SIDING  DEMOLITION 

nozo 

726 

1000 

Deck,  nof,  concrete  plank 

-610 

B-13 

1,680 

4)33 

aF. 

.70 

30 

1 

1.49 

1100 

Gypsum  plank 

3,900 

4)14 

30 

.13 

.43 

34 

uso 

Metal  dedong 

1 

r 

3,500 

4)16 

34 

,14 

.48 

.72 

1200 

Wood,  boards,  tongue  and  groove,  2*x  6* 

2Qab{ 

960 

4)17 

32 

32 

55 

1220 

2*xl0* 

1,040 

4)15 

30 

30 

31 

1280 

standard  planis,rx  6* 

14)80 

4)15 

39 

39 

49 

t 

1320 

l*x8* 

1,160 

4)14 

27 

37 

55 

1340 

rxi2* 

y 

1,200 

4)13 

y 

r 

26 

36 

44 

2000 

Gutters,  akmrinum  or  wood,  edge  hung 

lOab 

240 

4)33 

35 

55 

1.10 

2100 

Built-in 

100 

4)80 

■ 

135 

135 

233 

2S00 

Roof  accessories,  plumbing  vent  flashing 

14 

371 

11.10 

11.10 

1830 

i. 

2600 

Adjustable  metal  chimney  flashing 

y 

r 

9 

389 

‘ 

1735 

1735 

29 

3000 

Roofing,  built-up,  5  ply  roof,  no  gravel 

1,600 

4)25 

IF. 

.49 

.49 

34 

3001 

Including  gravel 

890 

4)45 

39 

39 

131 

3100 

Grave!  removal,  minimum 

5,000 

4)08 

.16 

.16 

37 

3120 

Maximum 

2,000 

4)20 

40 

40 

37 

3400 

Roof  nsuiation  board 

3.900 

4)10 

30 

30 

34 

4000 

Shingles,  asphalt  strip 

3,500 

4111 

33 

33 

38 

41X 

Slate 

2,500 

4)16 

32 

32 

34 

4300 

Wood 

1 

f 

2,200 

4)18 

1 

r 

36 

36 

31 

4500 

SkyrighttolOS-F. 

IQab 

8 

1 

Ea. 

19.40 

19.40 

33 

5000 

Siding,  metal,  horizontal 

444 

4)18 

aF. 

35 

35 

59 

5020 

Vertical 

400 

4)20 

39 

39 

56 

3200 

Wood,  boards,  vertical 

400 

4)20 

39 

39 

36 

S220 

Clapboards,  horizontal 

380 

4)21 

.41 

.41 

39 

3240 

Shingles 

350 

4)23 

44 

.44 

.75 

m 

Si 

Textured  plywood 

■y 

f 

725 

4)11 

1 

31 

31 

36 

a 

Sio 

»W  CUTTING  Asphalt  over  1000  LF.,  3*  deep 

775 

4)21 

31 

.46 

36 

14)3 

136 

728 

(020 

Each  additionat  inch  of. depth 

U50 

4)13 

.05 

38 

32 

35 

.76 

MOO 

Concr^  slabs,  mesh  reinfordng,  per  inch  of  depth 

960 

4)17 

n 

37 

39 

53 

121 

«• 

(tt 

Rod  ranfordng,  per  inch  of  depth 

1 

f 

550 

4)29 

36 

34 

30 

150 

1.98 

^  Sd 

Concftie  walls,  plain,  per  inch  of  depth 

A-IA 

100 

4)80 

35 

135 

34 

2.14 

337 

(GO 
‘  ns 

Rod  p^nfordng,  per  inch  of  depth 

60 

.133 

36 

2.59 

37 

332 

5.40 

BOO 

g 

Wasoruy  walls,  brick,  per  inch  of  depth 

146 

4)55 

25 

1.06 

23 

154 

253 

* 

—  Block  walls,  solid/iaraoch  of  depth 

r 

122 

4)66 

25 

127 

28 

150 

2.74 

m 

•mm 

WoMshoSSagb  rSsJi  8SS  wans 

ICarp 

200 

4)40 

58 

.98 

1.67 

S 

CSstEcir 

ff 

250 

4)32 

f 

.79 

.79 

153 

■Hi 

1  ***®#r, 

□ 

sms  WORK 


I  Heating  System  Access. 


Breeching,  2*  caldum  silicate  wttii  1/2'  cement  finish,  no  lath 

Rectar^lar  _ 


Round 

Caldum  sificate  block,  +  200“  to  +  1200“F 


On  irregular  surfaces,  vahes  and  fittings 

r&iick _ 


1-1/2' mick 

2'tNck  _ 


S'dwck 

On  plane  surfaces  _ 


1-1/2*  tiick  _ 


a'&Wc  _ 


Domesfic  water  heat^  wrap  1^ 

M/2'i^vferyljadat.20^gaL _ 


Ductwork 

BtarW^tofglass.tei)le _ 


Hre  f^tstartf  finer,  black  0^  one  m 

l/2'thick.2fc.dendty  _ 


1*  tack.  1-1/2  fc.dei^ 

l-l/Z-ttfick.  1-1/2  _ 


2*  thick.  1-1/2  lx  derefty 

FRKwpof  banter  wn^).  .75  l).def^( _ 


1' thick 

1-1/2*  thick  _ 


2*  thick 


4*  thick 

Vin^  ^ck^  s»ne  as  FI0(  _ 


MaG^llb.den^ 

1*  thick  _ 


1-1/2*  thid 

2*tWt*  _ 


Board  ^  fiberi^  3  ib.  dei^ 

Rre  fsistant,  black  pi^nented,  1  ^de _ 


1' thick 

1-1/2*  tWck  _ 


2*Wck 

FRK  vapor  banter  _ 


1*  thick 

1-1/2*  thick  _ 


2*difck 

Noft^  _ 


rttad 

1-1/2*  tWd  _ 


2*  did 

*>« - .  f - Jaflnn 

sneer  msuMuon  _ 


Folyediytene  fc»m.  dosed  oel.  UV  r^^nt 

StarKiard  tempen^  (-90*  to  +212*  F) _ 


Wdid 

a«*tNd  _ 


1/2'thld 

3/4*  tWd  _ 


rthid 

Arflwdva  (see  fine  155^1-7878) 


imr  MAK- 

tm  wm  HOURS  iwir 


0^14  42  i81  IF. 


^.70  .413 


Q.14  30  I  i33  I  S.F. 


22  I  .727 


8 


168  mb 
144  .111 


126  .127 

100  J60 


IPlum  8  1  I  Ea. 


MAT. 

lAiOR 

4,79 

9.60 

530 

10.40 

2,71 

13.45 

235 

16.15 

3.74 

1835 

535 

2230 

2.71 

2.40 

2.^ 

230 

3.74 

320 

535 

433 

29.50 

m 

J036 


4^  I  jO^ 
jD^ 


JD42 


31 

30 

A1 

S2 

M 

36 

39 

IJQI 

L32 

1.06 

198 
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092  600  I  Board  Systems 


CREW 


DAILY 

OUTPUTi 


MAN< 

HOURS 


UNIT 


1995  BARE  COSTS 


MAT. 


LABOR 


EQUIP. 


TOTAL 


TOTAL 

INaOAP 


2000 

2050 


5/8*  thick,  on  walls,  standard,  no  finish  included 

Taped  and  finished 


2  Carp 


2,000 

965 


.008 

,017 


S.F. 


.20 

i5 


.20 

.41 


.40 

,66 


f5 

,97 


608 


2100 

2150 

2200 

2250 


Fire  resistant,  no  finish  included 
Taped  and  finished 


2,000 

965 


,008 

.017 


22 

21 


.20 

.41 


.42 

.68 


i7 

.99 


Water  resistant,  no  finish  included 
Taped  and  finish^ _ 


2,000 

965 


.008 

.017 


i9 

34 


30 

.41 


.49 

,75 


.65 


2300 

3000 


Prefinished,  vinyl,  dipped  to  studs 
On  ceilings,  standard,  no  finish  induded 


900 

1,800 


.018 

.009 


.59 

30 


.44 

32 


1,03 

.42 


139 

39 


3050 

3100 


Taped  and  finished 
Rre  resistant,  no  finish  induded 


765 

1,800 


.021 

.009 


35 

32 


31 

32 


.76 

,44 


1.15 

il 


3150 

3200 


Taped  and  finished 
Water  resistant  no  finish  induded 


765 

1300 


J009 


37 

39 


31 

32 


.78 

31 


1.17 

39 


3250 

3500 


Taped  and  finished 

On  beams,  columns,  or  soffits,  standard,  no  finish  induded 


765 

675 


321 

J024 


34 

39 


31 

38 


3550 

3600 


Taped  and  finished 
Fire  resistant  no  finish  induded 


475 

675 


334 

324 


35 

31 


33 

38 


35 

37 


1.18 

39 


134 

131 


1.79 

133 


3650 

3700 


Taped  and  finished 
Water  resistant  no  finish  induded 


475 

675 


.034 

324 


37 

38 


33 

38 


130 

.96 


131 

Ml 


3750 

4000 


Taped  and  finished 

FtfeproofiT^  beams  or  cotumns,  2  layers,  1/2*  thick,  ind  finish 


475 

330 


334 

348 


.43 

,49 


33 

1.19 


136 

138 


137 

236 


4050 

4100 


5/8*  thick 
3  byers,  172*  thick 


300 

225 


353 

371 


35 

.73 


131 

1.75 


136 

2.48 


233 

3.77 


4150 

5050 


578*  thick 

For  r  thick  ooreboard  on  columns 


210 

480 


376 

333 


.79 

31 


137 

32 


236 

133 


435 

135 


5100 

5200 


For  foitbacked  board,  add 
For  high  ceflings,  over  8' high,  add 


2Carp 


3,060 


305 


36 

39 


.13 


36 

22 


39 

32 


5270 

5300 


For  textured  spray,  add 

For  over  3  stories  high,  add  per  story 


2Lath 

2C»p 


1,600 

6,100 


310 

303 


.11 

35 


34 

36 


35 

,11 


31 

37 


5350 

m 


For  finishing  comers,  inside  or  outside,  add 
For  acoustical  sealant  add  per  bead 


ICarp 


1,100 

500 


315 

316 


LF. 


.06 

.03 


36 

39 


.42 

.42 


38 

.70 


5550 

m 

5650 


Sealant  1  quart  tube 
Sound  deadening  board,  1/4*  gypsum 


2Carp 


1300 


309 


£a. 

SJ. 


4.10 

.16 


22 


4.10 

38 


431 

35 

31 


172*  wood  fiber 


1300 


309 


22 


22 


.44 


0010 

0050 


METAL  STUDS,  DRYWALL  Partitions.  10'  h«h,  with  runnere 
See  also  Studding,  divi^  051-230 _ 


612 


200^ 

2100 

2200 

m 

2300 

2400 

m 

2500 


Non4oad  bearing,  galvanized,  25  ga.  1-5/8*,  16*  O.C, 
24*O.C. 


ICarp 


450 

520 


318 

315 


$.F. 


34 

.19 


.44 

38 


.68 

37 


1 

35 


2-172*  wide,  16*  O.C. 
24*O.C. 


440 

510 


318 

316 


36 

22 


.45 

39 


.71 

31 


135 

39 


3-5/8*  wide.  16*  O.C. 
24-O.C. 


430 

500 


319 

316 


30 

36 


.46 

39 


.76 

35 


U1 

36 


4*  wide,  16*  O.C. 
24*  O.C. 


420 

490 


319 

316 


35 

38 


.47 

.40 


32 

.68 


1.18 

39 


6*  wide,  16*  O.C. 
24*O.C. 


410 

480 


320 

317 


.45 

34 


.48 

.41 


33 

.75 


131 

137 


2600 

m 

2700 

m 

2800 


20  ga.  studs,  1-5/8*  wide,  16*  O.C. 
24*  O.C. 


450 

520 


318 

315 


.42 

34 


.44 

38 


36 

.72 


130 

131 


2-172*  wide.  16*  O.C, 
24*O.C. 


440 

510 


318 

316 


47 

38 


45 

39 


32 

.77 


138 

137 


3-5/8*  wide,  16*  O.C. 
34*0.C, 


430 

500 


319 

316 


36 

.45 


.46 

39 


1.02 

34 


1.40 

1,17 


4*wikrl&'QL€. 


420 

490 


319 

316 


39 

.47 


47 

40 


136 

37 


144 

130 


m 


410 


320 

317 


.74 


.48 

41 


132 

1 


132 

135 


tended:  of  these  ^  Mssih  fciOT  Ctsf  1 5^5 


273 
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I  PainHng  and  Wall  Coverings 


^  200  I  Interior  Painting 


^  To  16' diameter,  primer  or  sealer  coat,  bmshwork 

_ Spray _ _ 

Paint  1  coat,  bnjshworic 

Spray  _ 


Paint  2  coats,  bmshwork 

Spray  _ _ 


Trim,  wood,  ind.  puttyirtg,  under  6'  wide 

Primer  coat,  oil  b^,  bmshwork  _ _ 


Paint,  1  coat,  bmshwork 

2  coats  _ _ 


3  coats 

Ov^  6*  wide,  primer  coat,  brushwwk _ 


Paint,  1 0^  bmshwork 

2  coats _ 


Scoats 

Cornice,  dmple  design,  primer  coat  oti  base,  brushwork 
Paint,  1  coat 

2  coats _ _ _ 

Om^  design,  primer  coat 

Paint,  1  coat  _ _ 


2coats 

Balustrades,  primer  CMt,  oil  base,  bmshwofk  _ 


Paint,  1  coat 

2  coats  _ _ _ 


Trusses  8fKl  wool  tranrics,  iximer  cmt  oil  base,  bci^ 

Spray  _ _ 


Paint  1  coat,  bmshwork 

Spray  _ _ 


Paint  2  coats,  bnshwork 

Spray  _ 


Stain,  bmshwork,  wipe  off 

Varnish,  3  coats,  brushwork  _ _ 


For  latex  paint,  (teluct 


MAN¬ 
HOURS  UNIT 


1995  BARE  COSTS 


.047 

,028 


325  1  .049 


.009  1  LF. 


875  .009 

520  HIS 


370  m 
600  X)13 


450  jD18 
265  J030 


190  ^2 

550  i)15 


500  .016 
300  .027 


300  J027 

280  J029 


170 

5^ 


544  i)15 

340  i)24 


800  JOlO 
1200  J007 


750  Xlll 
1200  J007 


500 

600 


600  JD13 
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4.10  ECO  10:  TURN  OFF  OFFICE  AHU  AT  NIGHT 


Proposed  Modifications:  Install  a  time  clock  to  turn  off  the  AHU  serving  the  office  areas  in 
the  building  at  night. 

Since  these  areas  are  not  occupied  at  night,  the  temperature  does  not  need  to  be  maintained 
or  the  space  ventilated  during  unoccupied  periods.  In  the  summer  the  temperature  may  be 
allowed  to  rise,  while  in  the  winter  the  temperature  may  be  allowed  to  drop,  in  order  to 
save  energy. 


Existing  Conditions:  Presently,  the  thermostat  is  set  to  maintain  70°F  year-roimd,  even 
when  the  offices  are  unoccupied. 


Method  of  Analysis:  The  analysis  proceeded  as  follows: 

•  The  AHU  operating  schedules  in  the  baseline  energy  model  were  altered  so  that  the 
AHU  ordy  operates  from  6  a.m.  to  4  p.m.  daily. 

•  The  energy  savings  were  compared  to  the  baseline  model  and  the  energy  and  cost 
savings  were  calculated. 

•  A  LCCA  was  prepared  to  determine  the  cost  effectiveness  of  implementing  this 
ECO. 

•  It  was  assumed  that  the  GEODSS  maintenance  staff  would  install  the  time  clock  as 
part  of  their  normal  daily  duties.  The  cost  of  a  time  clock  is  the  only  expense  to 
implement  this  ECO. 


Results:  The  LCCA  results  are  presented  in  the  following  table. 


Annual  Electric  Energy  Savings  (kWh) 

48,210 

Total  Annual  Energy  Cost  Savings 

$3,958 

Annual  Maintenance  Cost  Savings 

$0 

Investment  Cost 

$420 

Savings-to-Investment  Ratio  (SIR) 

80.86 

Simple  Payback  (Years) 

0.10 

Recommendations:  Turning  off  the  office  AHU  at  night  is  recommended. 
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Turn  Off  Office  AHU  at  Night 


EMC  Engineering,  Inc. 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


ECO-10.XLS 
Prepared  By:  EMS 
11/13/95 
Checked  By: _ 


Economic  lJfe(Year5) 


10 


Simulation 

Energy  Consumed  (MBTU) 

Energy  Consumed  (kWh) 

Baseline  Model 

3573.45 

1,047,011 

Night  Setback 

3408.91 

998,802 

Savings 

164.54 

48,210 

Cost  Savings 

$3,958 

Annual  Electric  Energy  Savings  (kWh) 

Total  Annual  Energy  Cost  Savings 

Construction  Cost 

SlOH  (6.0%) 

Design  Cost  (6.0%) 

Investment  Cost 

Discounted  Savings 

$33,960 

Savings-to-Investment  Ratio  (SIR) 

80.86 

Simple  Payback  (Years) 

0.11 
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HUAC  AUX 
LIGHTS 


TOTAL  SITE  ELECTRICITY  ENERGY  USE  3408.91  MBTU 


SPACE  COOL  44.08X 
SPACE  HEAT  O.lZx 
niSC  EQUIP  36.Z0X 
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ENGINEER'S  OPINION  OF  PROBABLE  I 


AREA 

ACTTVITY 

LOCATION 

AMENDMENT  NO. 

White  Sands  Missile  Range,  NM 

PROJECT  TITLE  Turn  Off  Office  AHU 

GEODSS,  Energy  Conservation  Survey 


Item  Description 

Unit 

of 

Measure 

Programmable  Timer 

ea 

(solid  slate  w/battery) 

(Installation  by  GEODSS  staff) 

MATERIAL  COST 


CONTRACT  NO. 

DACA01 -94-00033 


LABOR  COST 


EQUIPMENT  COST 


Total  Unit 


$249 

so" 


$0.00 

$0 

$295 

$0.00 

so 

so 

$0.00 

so 

$0 

$0.00 

so 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$100.00 

$0 

$100.00 

$0.30 

$0 

$0.30 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

$0.00 

$0 

$0.00 

SUBCONTRACTOR  SUBTOTAL 


LABOR  BURDEN 

SUBTOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT  I 

SUBCONTRACTOR  TOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT 

SUBTOTAL 


BONO 

SUBTOTAL 


N.  M.TAX 

SUBTOTAL 


CONTINGENCY 
GRAND  TOTAL 


PREPARED  BY  j 

APPROVED  BY 

TTOE  OR  ORGANIZATION 

DATE 

EMS 

EMC  Engineers,  Inc. 

11/10/95 
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157  I  Air  Conditioning  and  Ventilation 


I  Accessories 


1;^ 


PneumaSc^dectric 
Pneuma^  pfoportioi^  _ 


Pneuma&svMifig 

Selector,  3  point  _ _ 


Timede^ 

Sensor,  air  opeialed  _ 


HumkKy 

Pressure  _ 


Temperature 
Electric  operated 


Humkity 

Pressure  _ 


Temperature 

Thermometers  _ 


DW  ^  3-1/?  (fiameter,  type,  union 

Liquid  type,  union  coririecriQn _ _ 


Remote  r»Sng,  15' capl^ 

Stem  type,  case,  r  stem.  yrNPT _ 


4'stera.iyrNPT 

stem,  3/4' NPT 


6'stem,3/4*NPT 

ystera,3W't^  _ _ 


irstero,  I'NPT 

TbentKBteb  _ _ 


Manuel 

1  let  back,  eiectrie,  rimed  _ _ 


2  sat  bade,  electric,  rimed 
Loddnicorer _ 


24  hour,  autonretic,  clock 

Eiectrie,2yrire  _ 


3irire 

rneumix  _ _ _ 


Single  tomp^dnetepr^sure 

Dialprresure  _ 


EXaitemp^dialpr^ure 

RererseicririedSftire^geten^ 


Hearing^nltig  vikleadbefM 
Inte^ialiristontopwteMrt^Dr _ 


Dual  temfL.  dial  pr^ure 
Lwif  fat.  S' awra^rig  dement 


Room  dn0e  temp,  pmportioml 
Twmllter.pneumiric  _ _ 


Temperariire  averiM  dement 

Pressure  driterenttel  _ 


Humkf^.duct 

Room 


Temperature,  wtoi  avera^  dement 
Electric  operated,  humkfity _ 


DPST 

\telres.inotori20d2on8  _ 


Sweat  cormecrions,  1/2*  C  X  C 

a/rcic  _ 


I'CxC 

l/rCx(Xwttoerdsidteh,2wire 


3/4' C  X  C.  wlfli  and  swteh,  2  wire 
l'CxC.withandswldi.2  wire 


MT  Ittl4 

0^  oumiT  SOURS  uKir 


16  iOO 


199S  BARE  COSTS 


EOUIP. 


14.65 

29.50 


19.55 


4-98 
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4.11  ECO  11:  PROPANE  HEAT 


Proposed  Modification:  Replace  electric  heating  coils  in  ducts  with  propane-fired  duct 
furnaces  which  use  a  less  expensive  fuel. 

This  would  involve  installing  propane  duct  heaters  and  associated  propane  lines  and  a 
propane  storage  tank. 


Existing  Conditions:  Only  the  computer  room  CRUs  and  AHU-2  have  heating  coils,  which 
are  placed  in  the  ducts.  Propane  duct  heaters  are  not  practical  for  the  CRUs,  therefore  they 
were  not  evaluated.  Since  the  price  of  electricity  is  high  at  $0.0821 /kWh,  a  way  to  save 
money  and  energy  is  to  convert  the  existing  electric  duct  heaters  over  to  propane-fired  duct 
furnaces  in  AHU-2  serving  the  office. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  A  baseline  energy  consumption  model  was  developed  using  DOE2.1d. 

•  A  modified  baseline  energy  consumption  model  was  developed  using  DOE2.1d. 
ECO  10  (Turn  Off  Office  AHU  at  Night)  significantly  reduced  the  heating  energy 
use.  Most  heating  energy  was  consumed  at  night  when  internal  heat  gain  from 
lights,  office  equipment,  and  people  was  minimal.  The  dominant  heating  load  at 
night  was  ventilation  air  heating  which  was  eliminated  by  ECO  10. 

•  The  baseline  models  were  then  modified  so  that  the  heating  coils  for  AHU-2  were 
propane-fired  instead  of  electric. 

•  The  baseline  energy  consumption  model  and  the  modified  model  were  compared 
and  the  energy  savings  were  calculated. 


Results:  The  LCCA  results  are  presented  in  the  following  table. 


Baseline 

Modified 

Baseline 

Annual  Electric  Energy  Savings  (kWh) 

16,150 

1,199 

Total  Annual  Energy  Cost  Savings 

$878 

$65 

Annual  Maintenance  Cost  Savings 

$0 

$0 

Investment  Cost 

$11,182 

Savings-to-Investment  Ratio  (SIR) 

1.04 

0.08| 

Simple  Payback  (Years) 

12.74 
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Recommendations:  Switching  over  to  propane  is  not  recommended  because  it  is  not  cost 
effective  when  used  in  conjimction  wifli  ECO  10.  Furthermore,  GEODSS  does  not  desire  to 
use  propane  in  the  building  due  to  the  risk  to  the  facility. 
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EMC  Engineering,  Inc.  LIFE  CYCLE  COST  ANALYSIS 

EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM  PROPANE  FIRED  DUCT  FURNACES 


ECONOMIC  LIFE  (YEARS) 


20 


Existing  Conditions 


Baseline 

Baseline 
with  EC0 10 

Baseline  Electric  Heating  Energy  (MBtu) 
Conversion  Factor  (MBtu/kWh) 

Baseline  Electric  Heating  Energy  (kWh) 

Unit  Electricity  Cost  ($/kWh) 

Annual  Energy  Cost  ($) 

55.12 
0.003413 
16,150 
$0.0821 
$  1,326 

4.09 
0.003413 
1,199 
$0.0821 
$  98 

Proposed  Modification 


Baseline 

Baseline 
with  EC0 10 

Modified  Propane  Heating  Energy  (MBtu) 
Conversion  Factor  (MBtu/gal) 

Baseline  Propane  Required  (gal) 

Unit  Propane  Cost  ($/gal) 

Annual  Energy  Cost  ($) 

61.38 
0.095 
646 
$0.6940 
$  448 

4.56 

0.095 

48 

$0.6940 
$  33 

Annual  Electric  Energy  Savings  (kWh) 
Annual  Propane  Savings  (gal) 

Total  Annual  Energy  Cost  Savings 
Annual  Maintenance  Costs 
Economic  Life  (yrs) 

UPV  Factor  -  Electricity 
UPV  Factor  -  LP  Gas 
Life  Cycle  Cost  Savings 
Construction  Cost 
SIOH(6.0%) 

Design  Cost  (6.0%) 

Total  Investment 
Savings-to-Investment  Ratio 
Simple  Payback  (years) _ 


16,150 

1,199 

(646) 

(48) 

$ 

878 

$ 

65 

$ 

20 

$ 

20 

15.08 

15.08 

18.58 

18.58 

$ 

11,664 

$ 

866 

$ 

9,984 

$ 

9,984 

$ 

599 

$ 

599 

$ 

599 

$ 

599 

$ 

11,182 

$ 

11,182 

1.04 

0.08 

12.74 

171.70 

ECO-11.XLS 
Prepared  By:  EMS 
11/10/95 
Checked  By: _ 
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9:  9:49  PDL  RUN  1 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


DOE-2. ID  8/  8/1995 
TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 


IN  SITE  !®TU  - 
CATEGORY  OF  USE 

ELECTRICITY 

NATURAL -GAS 

SPACE  HEAT 

0.00 

61.38 

SPACE  COOL 

1568.96 

0.00 

HVAC  AUX 

426.63 

0.00 

DOM  HOT  WTR 

0.00 

0.00 

AUX  SOLAR 

0.00 

0.00 

LIGHTS 

288.88 

0,00 

VERT  TRANS 

0.00 

0.00 

MISC  EQUIP 

1233.87 

0.00 

TOTAL 

3518.34 

61.38 

TOTAL  SITE  ENERGY  3579.61  r®TU  314.0  KBTU/SQFT-YR  GROSS-AREA 

TOTAL  SOURCE  ENERGY  3579.61  MBTU  314.0  KBTU/SQFT-YR  GROSS-AREA 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.4 

PERC^OT  OF  HOURS  ANY  PLANT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  APPORTIONED  HOURLY. 


314.0  KBTU/SQFT-YR  NET-AREA 
314.0  KBTU/SQFT-YR  NET- AREA 


4-102 


TOTAL  SITE  NATURAL-GAS  ENERGY  USE  61.38  NBTU 
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i^xfh  €ciO  -  {0 


ENGINEER'S  OPINION  OF  PROBABLE  i 


AREA 

Acnvmr 

LOCATION 

White  Sands  Missile  Range,  NM 

AMENDMENT  NO. 

PROJECT  TITLE  Turn  Off  Office  AHU 

GEODSS,  Energy  Conservation  Survey 

CONTRACT  NO. 

OACA01-94.D^33 

Item  Description 


Propane  Tank  305  Gallons 
Cement  Pad 
Piping 

,  Propane  Furnace _ 

5  Excavation 

6  Pressure  Regulator  Valve 
Gas  Stop 


Lodging  and  per  diem 

Milage 

miles 

300 

SUBCONTRACTOR  SUBTOTAL 


LABOR  BURDEN 

SUBTOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT  I 

SUBCONTRACTOR  TOTAL 


OVERHEAD 

SUBTOTAL 


PROFIT 

SUBTOTAL 


BOND 

SUBTOTAL 


SUBTOTAL 


CONTINGENCY 
GRAND  TOTAL 


LABOR  COST 


Labor 

Total  Cost/ 
Manhrs  Manhour 


8.00  $22.99 

0.00  $22.99 

4.75  $22.99 

8^  $22.99 

200  $22.99 

TeO  $22.99 

0^  $2299 

OOO  $22.99 

0.00  $22.99 

9.00  $22.99 

OOO  $22.99 

0.00  $22.99 

0.00  $22.99 

OOO  $22.99 


EQUIPMENT  COST 


0 

.00 

$2299 

$0 

0 

5o 

$22.99 

$0 

0 

.00 

$22.99 

$0 

.00 

$22.99 

$0 

.00 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

00 

$22.99 

$0 

0 

JOO 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

[oo 

$22.99 

$0 

0 

w 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

!oo 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

^0 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

.00 

$2Z99 

$0 

0 

.00 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

.00 

$22.99 

$0 

0 

;oo 

$22.99 

$0 

0 

.00 

$22.99 

$0 

mLEORORGANlZATK)N 

DATE 

EMC  Engineers.  Inc. 

11/10/95 

4-105 


026  I  Piped  Utilities 


IMY 

MAN- 

1  1995  BARE  COSTS 

TOTAL  i 

1  OZo  oUU  1  rut?i  viaiixiijijmin 

C8EW 

oumn 

wm 

UNIT 

MAT. 

EQUIP. 

TOTAL 

BtaOU’  \ 

Reduces  Z' 

06 

2; 

.889 

Ea. 

13.45 

24.50 

37.95 

53.50 

0330 

3'  diameter 

L 

22 

1.091 

L 

15.55 

30 

45.55 

64 

0340 

4*  diameter 

1 

\r 

20 

1200 

1 

u 

24 

33 

57 

7750 

1010 

Gas  station  product  line  for  secondary  containment  (doublie  m\\) 

L_ 

1100 

Fiberglass  reinforced  plastic  pipe  25'  lengths 

1120 

Pipe,  plain  end  3* 

C 

F6 

375 

.064 

L 

i. 

3.62 

1.75 

537 

6,75 

1130 

4'  diameter 

r 

350 

.069 

4.66 

1.87 

653 

Bm 

1140 

5'  cTiametef 

|_ 

325 

.074 

520 

2,02 

722 

8.90 

1150 

6*  diameter 

r 

300 

m 

f 

850 

2.18 

10.^ 

13.15 

1200 

Fittings 

1230 

Elbows,  90- &  45*  3' 

IS 

li33 

35 

3650 

71i0 

96 

1240 

A'cTtam^er 

16 

liOO 

65 

41 

106 

1^ 

1250 

5'diamet^ 

14 

1.714 

134 

47 

181 

221 

1260 

6*^meter 

12 

2 

139 

5450 

19350 

m 

1270 

Tees  3* 

15 

1.600 

4850 

4350 

123 

1280 

4*  (ftameter 

12 

2 

a).50 

5450 

_ 

135 

175 

1290 

5*  diameter 

9 

2.667 

150 

73 

223 

280 

1300 

6'cfiamet€f 

6 

4 

155 

109 

264 

345 

1310 

Co^jTmgs  3* 

18 

1333 

23 

36.50 

59.^ 

8250 

1320 

4*(fi3meter 

16 

1300 

63 

41 

104 

134 

1330 

5*  diameter 

14 

1.714 

125 

47 

172 

212 

1340 

6*<f0meter 

12 

2 

130 

5450 

18450 

m 

1350 

Cross-over  nipples,  3* 

18 

1333 

SM 

36.^ 

41J0 

6350 

1360 

4*<£ameter 

16 

1500 

630 

41 

4730 

7150 

1370 

5*  diameter 

14 

1714 

9.40 

47 

56.40 

8450 

1380 

6*  diameter 

12 

2 

9.75 

5450 

6425 

9650 

1400 

Telescopy  reducers,  concentric  4*  x  3* 

18 

1333 

1855 

3650 

54.^ 

7750 

1410 

5*x4' 

17 

1.412 

4650 

^50 

85 

112 

1420 

6'x5' 

r 

16 

1500 

r 

114 

41 

155 

190 

026  850  1  Gas  Distribution  System 

i 

0010 

PIPING.  GAS  SERVICE  &  DISTRIBUTION,  POLYETHYLENE 

■ 

■ 

0020 

not  including  excavation  or  backfill 

■ 

■ 

1000 

60  psi  coils,  1/2*  (Kameter,  SDR  9^ 

450 

553 

la 

25 

1.18 

1.43 

226 

1040 

l-W  diameter,  SOR  11 

■ 

■ 

400 

560 

■ 

■ 

.65 

1.^ 

1J7 

2J4 

1100 

2*  diameter,  SDR  11 

■ 

■ 

360 

.067 

1 

■ 

121 

2.^ 

351 

1160 

3*  diamM^,  SOR  11 

1 

1 

300 

WMM 

1 

1 

111 

453 

5.45 

1500 

40'  joints  with  coupling,  3*  diameter,  SOR  1 1 

|gl| 

300 

.093 

1 

■ 

BBi 

36 

454 

655 

1540 

4*  diameter,  SDR  11 

■ 

■ 

260 

.108 

1 

1 

3.91 

.41 

6.76 

855 

1600 

6*  diameter,  SDR  11 

II 

1 

240 

.117 

1 

■ 

8.95 

254 

.45 

1254 

14.75 

_1640 

8*  diameter,  SDR  11 

1 

200 

.140 

I 

1 

14.90 

3.17 

54 

18.61 

22 

0010 

PIPING,  GAS  SERVICE  &  (HSTRIBUTiON,  STEEL 

■ 

■ 

■ 

0020 

not  including  excavation  or  badchtl,  tar  coated  and  wrapped 

■ 

■ 

■ 

4000 

Schedule  40,  plain  end 

4040 

r^meter 

04 

300 

.107 

LF. 

254 

2.^ 

.17 

5J9 

8 

Lgj 

2*(fiametef 

11 

II 

280 

■gi 

H||g| 

320 

.19 

650 

850 

3*crtameter 

1’ 

II 

260 

3.44 

IQ 

\m 

1175 

4160 

4*  diameter 

255 

■iiii 

1J6 

15.70 

19.65 

4200 

5*  diamto 

■ 

1 

220 

218 

im^ 

227 

2137 

2650 

4240 

6*  diameter 

1 

1 

180 

267 

im 

635 

in 

26.17 

32 

8*  diameter 

1 

1 

140 

343 

27 

8.15 

356 

^71 

47 

4320 

10*  dimeter 

1 

1 

100 

WL\m 

37 

11.45 

4S9 

53.44 

E3 

12*  (fiameter 

1 

1 

m 

500 

46.50 

1430 

625 

67.05 

8130 

M 

14*  diam^ 

1 

1 

.640 

52 

1525 

6.65 

7330 

c!!i| 

16*  diameter 

1 

1 

m 

£86 

57 

1635 

7.10 

80.45 

97.501 

104 


804 


8S4 


154 


U 


816 


expanded  coverage  of  these  items  see  Means  Heavy  Construction  tot  Data 


4-106 


SITEWORK  n 


10,40(V2J^U0(iHH  “ 


MOOIO  INDUCED  DRAFT  WNS  - - - 

HOI)  Bnediing  installation 

’  Wps.600T,vinatiie  pitch  pulley  stKlnx^ 

)  <i*<fa<n.lnlet.y4H.P..lphase.400CFM 
'  /■«»»".  Wet,  1/4  H.P.,1  phase,  800  CFM - 

_ y  <fani-  Wet,  1/4  H.P.,  Iphase,  1120  CFM 

S' Him.  Wet,  5r4ap„  1  phase,  1440  CFM 

lO'ifam.  Wet,  3/4  H.P,  Iphase,  2000  CFM 
oiini  wet,  3/4  H.p;  3  phase,  2960  CFM  ' 

_ Wet,  1 RP.,  3  phase.  4160  CFM 

«■  flam.  Wet,  2  HJ>„  3  phase,  6720  CFM - 

_ Wet,  3  HP.,  3  phase,  9120  CFM 

I  ztrfliam.Wet,3HJ'„3phase,9760CFM 

! _ 22'<am.  Wet,  5  HP.,  3  phase,  13,360  CFM 

24-  flam.  aael.  7-W  HJ>.,  3  phase,  17.760  CFM' 

For  muRHilade  (tamper  at  fan  Wet  add 

CMmnqftopinstafafim  - - - — 

6'tia 


8'sia  - - - 

_  13*$be 


For  speed  orntnl  switch,  add 
_ ForttaraW  tall  eontW,  add 


naMier  damper  tar  dMoontml, - - - 

^  paatUtitades 


8'sbe  - 

_ 9'iiie 


ItTsize - - — 

_  12'sto 


- - 

_ _ le’size 


18'size - 

20*sge _ 

^  - - 

_ _ 24'ito 


27*M»  - - - - 

_  atriizB 


^  32*jiB  '  - - 

^  ^Psfee  _ 

tW400  I  Wanii  Air  Systems 


WIT  HMFI  _ 

csar  owptff  hduiis|  twr  mat. 


«  82.759  £a.  26. 


0-9  I  6  126671  Ea. 


5  3200 

4  4 


3SJ  4M4 
330  4348 


3  S333 

230  6.154 


230  6957 
2  8 


liO  10667 
1  16 


20 


7  1.143 

6  1333 


7  2286 

630  2362 


6  j2367 
2909 


5  1 3200 
3356 


4 

4371 


3  5333 

230  6300 


2 


li£ll 


120  MBH  output 
200  ilBH  output 


240  MBH  output 
280  MBH  output 


QS  i  5 


mmcm 


^  I  mp. 


2^50 


230 

6957 

2 

8 

130 

10 

5050 

S4 


58 

62S) 


67i0 

73i0 


81 

90 


101 

116 


135 

162 


202 

270 


75  output 
MMBH output 


1325 

IDS 

1375 

105 

MAI 

motp 


32^  1250 


1.067i0| 


la300 


imm 


96430 


U05 

1331 


1333 

1311 


2313 


1330 

1300 

1380 

1,775 

4-107 


18<; 


mechamicai  m 


SITE  WORK 


022  1  Earthwork 


I  Excav^/B»AfiH/C5oiiipact. 


258 

Sm 


0010 1  EXCAVATING,  UTIUTY  TRENCH  Common  earth 
0050 1  Trenching  with  chain  trencher,  12  H.P op^tof  walldr^ 
4*  wide  trench,  12*  deep 

18"  deep _ _ 

24' deep 

6"widetrendi.  12*  deep _ 

18"  deep 

_ 24*(tep  _ _ _ _ _ 

36"d^p 

8"  wide  trends.  12*  d^ _ 

18"  deep 

24"  d^ _ _ _ _ 

0750  36'  ^ 

1000  Bac^byhandindiHfmga)^^  _ _ 

"l^  4*  wide  trench,  12*  deep 

1100  18*  d^  _ - — 


24*  de^ 

6*widetrHidi,  12*de^ _ 


18*  de^ 

24"  dap _ _ 


36*  deep 

8"widehach,  12"  deep _  - 


18*  dap 

24*  de^ _ 


36"  deep 

Cham  trenchK.  40  HP.  operalor  mfing  _ 


6"widet0idiandbac»®l.  12"  de^ 
18"  deep 


DULY  man- 

crew  otrmiT  HOURS  unit  1  mat. 


1S9S  BARE  COSTS 


TOTAL 

TOTAL 

8*  wide  trach  and  baddiU,  12"  deep 

18"  dap _ - 

24*  dap 

_ 36*  deep _ 

48*^ 

12"  wide  trench  and  backfi,  12"  deep _ _ 

18*  deep 

_ 24"  deep  _ 

36*  deep 

ifi*  wide  trmch  and  backSH,  12" dap _ 

3050  18"  deep 

3100  24*  deep _ 

3200  Comfaction  vSjiatory  ptate,  add 

^0010  na  Spread  dumped  material.  l^do^.M 

0100  By  hand -  - - 

0150  Spread  fill,  from  stockpile  wito  2-1/2  C.Y.  F.L  loader 

0170 _ 130  HP.  300'  hai^  _  ^ 

Olw  With  dozer  300  HP.  30U'WUJ 

0500  Gra\rel  11,  compacted,  under  floors.  4"  d^  _ 

0600  6"d^ 

0700  9* deep _ 

0800  12*  dap 

1000  Afremate  pridf^  method,  4*  deep  _ 


B-lOB  1,000  XI12  a 

ICbb  12  i67  * 

B-lOP  JO^ 

¥iir  600  xso  * 

8-37  10,000  JDiB  S.F. 

8,600  .006 

^  6,000  DOS 

120  .W  C.Y, 


H08  See  the  Reference 


Section  for  relefHice  number  frifrKmation,  Crew  Lisfrn^  ^  ^ 


I 


I  Heating 


I  Heating  System  Access. 


ISgattoncapaaty 

24  gallon  capacity  _ _ _ 

SOgaBoncapat^ 

40  gallon  capacity  _ _ 

■  ■  60  gallon  capacity 

80  gallon  capacity  _ _ _ 

100  gallon  capacity 

_ 120  gaBon  capacity _  _ 

135  pBon  capacity 

_ 175  pBon  capacity _ 

220  pBon  capacity 

_ 240  gaBon  capacity _  _ 

,90  "  305  gaBon  capad^ 

300  400  pBcn  capacity _ _ 

5oo  s,H*SMg«pansl°^nB)befdiapln^l9pl.^^^ 

_  31plloncapadty _ _ 

^  61  gallon  capacity 

060 _  79  gallon  capacity _ _ _ 

119  gaBon  capacity 

1100 _ 158  gaBon  capacity  _ 

iU0“  211  pBon  capacity 

)140 _ 317pBoncapadty _ 

jieo  422  gaBon  capacity 

MM'  528  gallon  capacity 

»io  VENT  CHIMNET  PreiaD  nwai,  O.L  Bated 

3020  Gas,  double  waB,galyantedstetl _ 

ooOft  FSS5  , 

oJ^  4'<Bamelaf - ‘ 

0120  S'<fiafnetef  ^ 

01« _ ydiaiiietef _ ^ 

0160  T  <San«ter 

0180 _ g'diaiiietef _ _ 

lO’tfameler 

,0220  _ 12*(liainetef  _ _ 

0240  14*  (Rameter 


DU.Y  MW- 

CREW  OUIPUT  HOURS  UMT 


17  341 

14  1.143 


2  1333 

0  1.600 


8  2 
7  2286 


6 

5 


4.50  3556 

4  4 


4.444 

4848 


3  5333 

230  5.714 


12  1333 

8  2 


6  2.667 

5  1200 


4  4 

330  4211 


330 

230 


6.154 

.6367,  , 


mSBARECOSIS 


UBOR  ESUIP. 


iim 


0260 

16’<fiameter 

4— 

0280 

18*  diameter 

0-10 

(BOO 

20*  diameter 

0320 

22*  diameter 

0340 

24*  diaineter 

_ 

(B60 

26*  diameter 

0380 

28*  diameter 

_ 

0400 

3Cr diameter 

0420 

32*diameter 

_ 

0440 

34*  diameter 

0460 

36*ifiameter 

_ 

0480 

38*  diameter 

05001 

40*  diameter 

_ 

0520 

42*  diameter 

0540 

44*  diameter 

1— 

0560 

46*  diameter 

T 

0580 

48*  diameter 

Jl- 

1 

1^  For  4*.  5*  and  6*  oral,  add  I 

1 

y  Gas,  double  wall,  galvaniad  steel,  fittinp _ _ _ j 

- 

0660 

iT  Qbow45*,  3*  diameter 

Q-9 

1 

]067( 

LLJ 

IT  72  222  W| 

T _ 68  235  I 

64  250 

60  267  _ 

56  286 

52  _3^ _ 

r  48  333 

_ 44_  J6^ _ 

“  42  381 

_ 40_jl0^ _ 

38  .421 

0-10  36  367  _ 

^  34  .706 

32  .750 

31  .774 

30  300  _ 

28  357  “ 

» _ 

26  323 

25 _ ^ _ 

24  1 

23  1.043 

■ 22  1.091 

21  1.143 

■  “  20  1200  ' 

,,  19  1263 


34  .471 


165 

2150 

192 

aso 

218 

24 

L 

231 

25 

252 

26 

281 

2730 

295 

28.50 

325 

30 

— 

360^ 

31.50 

,  395 

33 

50% 

Ea.  730 

1135 

1  830 

1L90 

TOTH. 

BKlOtf 

570  671 

620 

720 

825 

955 

1,100 

1325 

1325 

3 

1350 

2325 

2300 

2,425 

3,225  ^ 

3300 

1300 

0 

1350 

II 

2325 

91 

2,175 

2350 

3350 

3,725 

4,875 

II 

7375 

II 

7,750 

1  680 

52 

1230 

52 

1335 

S) 

1430 

1630 

30 

19.70 

30 

2130 

5) 

3230 

-20 

40 

L15  " 

57.50 

LIO 

73i0 

9050 

5i0 

116 

830 

140 

165 

168 

8.50 

196 

7 

206 

7i0 

219 

5i0 

249 

12 

279 

i6 

295 

78 

320 

»30 

355 

aso 

370 

55 

410 

9L50 

445 

28 

490 

«  expanded  coverage  of  these  itens  see  Means  Mechanical  or  Plumbing  Cost  Data  1995 


MECHANICAL 


033  100  I  Structural  Concrete 


FS 


14200  < 

1  4260 
[42^ 
14300 

1 4500 
14^ 
14525  _ 

l4700  _ 

14760 

|4840_ 

poo 

14050 

Isooo 

1 5001 
15020 

[5210 

I53OO 

I55IO 

[5600 
[5650  ' 
[5700 
(59W’ 

[5950 

1^' 

[6050 

(6^ 

[6250 

[^ 

[6350 

[6800 
[6850 
[TOO? 
[7050 
134 1  0010 


Over  20  CX 

Grade  walls.  8'  thick,  8'  high _ _ _ _ _ 

14'  high 

12*  thick.  8'  high  _ _ _ _ _ _ _ 

14'  high 

15*  thick.  8'  hi^^ _ _ _ _ _ 

12'  high 

18'  high  _ _ _ 

■  Handicap  access  ramp,  railing  Oc^n  sioes,  i  wide 

5'  wide _ _ _ _ _ — 

With  che^  watts  and  rails  both  sides,  3'  wide 

5'  wide _ _ _ _ _ 

Slab  on  grade,  not  including  finish,  4*  tlMck 

6‘ thick _ _ _ — 

Slab  on  grade,  inch  troweled  finish,  not  ind.  forn« 

Of  twitoio&cw  10.000  - 

’  6*thid(Slab" 

8*  thick  slab _ _ _ .  - - 

"  12' thick  slab 

15'ttiidcslab  _ _ _ 

Slab  OT  grade,  ind.  tfij^red  fin^,  not 

For  rdnfofdm.  4*  thick  slab _ _ _ 

6’thid 

S' thick  _  — - 

lift  slab  in  place  above  foandabon,  ind.  fonm, 

ranfofdng.  coocfgte  and  crfumre,  minimum  - - — 

Average 

MOTnum _  _ _ 

-  ughhwigW,  ready  m«,  including  screw 

not  indiKfing  forms  or  retnfordng _ 

"  1:4  for  structural  roof  de^ 

1 :6  for  ground  slab  wth  radiant  heat  - - 

-  1:3:2  with  sand  aggrepte,  root  0^ 

Ground  slab  _ _ _ 

Pi|.  inri.  foims  and  reW..  sq.  or  red,  under  5  C.Y. 

OverlOC-Y.  - 

jnangulsr  or  heisgonsi,  under  5  C.Y. 

Orer  10  C.Y. _ _  _ _ _ 

Retaining  wate.  grawty.  4'  high  see  division  022-708 

10'  high  _  ^  - - - 

^  Cantitever,  level  backfill  loading,  8'  h# 

16'  high _ _ _ _ _ 

Stairs,  not  including  safety  treads,  free  standir^ 

Cast  on  ground  - - - — 

I  Stair  iandinp.  freestanding 

I  _  Cast  on  "■ 

)  CURING  With  burlap,  4  uses  ^med,  7.5  oz. 

)  12  oz. _  - 

)  With  waterproof  curing  f^p^i  2  pty,  rerriorcKl 

Q  Widi  sprayed  membrane  curing  con^nd  - 

0 — Curing  blankets.  1"  to  2'  thick,  buy.  minimum 
0  Maximum _ _ _ — -r — 

0  -  Electifcallyheatedpads.ll0wfc,15wansper  S.F..  buy 

10  20  watts  per  S.F.,  buy _ _ _ 

io'  Elecbtelty.  heated  pads,  15  wittsW.  20  uses, « 

)0  MaKimum  - 


_ _ 

atw  comiT  Howsl  war  "*t.  i 

1995  8486  COSTS 

LABOR  1  mt. 

_ 1  wr 

TOTAL  1  90. 

1  C-15  35.77  2.013 1  CY.  »» 

1  1  U76  4.878  1  ! 

46.50 

113 

155 

4 

136.15 1  ^ 

202  1  m 

1  C-14  21.98  6.551  1 

1  C-15  20.70  3.478 1 

157 

80.50 

51.K) 

2.85 

321.50j  ^ 

160351 

1  C-14  3250  4.472  1 

1  r-K  2.7951  1 

107 

65 

35 

229 

23030 1 
140591 

1  c-14  4154  3.492  1 

1  1  3932  3.662  1  i  ® 

83.50 

87.50 

27.50 

28.50 

189  1 

2a5o| 

1^4  in  1 

•i~t~  4737  3.040  1  Lf.  91-50 

II  47  3J)53|  1  94 

75.50 

76 

7,10 

7.15 

174.10  1 
177.151 

++-tei49r|+ 

1  4  1  2432  5.920  [  4 

137 

154 

335 

630 

288.851 

34030| 

"|oi5  5236  U75  a  w 

1  ■  78.79  .914  1  ■  59 

32 

21 

1,13 
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54 
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51 

57 
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1.^1 

1  C-U  1  1,665  j086  1  S.F.  338 

"1  1  1340  .116  1 
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38 

SI 

S4 
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732| 
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1" 
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S4.90| 
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1  1 4734 1 1321 1  2130 
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35.50 
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r  49.5C 
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See  the  Reference  SKtion 


for  reference  number  information,  Crew  listings  and  City  C 
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4.12  ECO  12:  ECONOMIZERS 


Proposed  Modifications:  Install  an  economizer  on  AHU-2,  which  serves  the  hall  and  office 
areas. 

An  economizer  uses  outside  air  to  cool  the  building  when  the  outdoor  temperature  drops 
below  a  preset  temperature.  With  the  outside  air  cooling  the  building  instead  of  the 
chillers,  less  energy  is  used  in  maintaining  the  indoor  temperature. 


Existing  Conditions:  Only  the  office  AHU  is  eligible  for  an  economizer  as  this  is  the  only 
AHU  using  outside  air  as  a  percentage  of  their  supply  air.  The  restricted  enviroiunent  of 
the  computer  room  makes  an  economizer  on  the  CRUs  an  impractical  option. 


Method  of  Analysis:  Analysis  proceeded  as  follows: 

•  The  baseline  energy  consumption  model  was  modified  so  that  the  office  AHUs 
included  economizers  controlled  by  dry-bulb  temperature. 

Results:  The  results  are  presented  in  the  table  below. 


Annual  Electric  Energy  Savings  (kWh) 

967 

Total  Annual  Energy  Cost  Savings 

$79 

Annual  Maintenance  Cost  Savings 

$0 

Investment  Cost 

$4,096 

Savings-to-Investment  Ratio  (SIR) 

0.29 

Simple  Payback  (Years) 

51.6 

Rprommendations:  An  economizer  on  AHU-2  is  not  recommended. 
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LIFE  CYCLE  COST  ANALYSIS 
ECONOMIZERS 


EMC  Engineers,  Inc 
EMC  #1406-008 

GEODSS  Site,  White  Sands  Missile  Range,  NM 


Economic  Life(Years) 


20 


ECO-12.XLS 
Prepared  By:  EMS 
11/10/95 
Checked  By: _ 


Simulation 

Energy  Consumed  (MBTU) 

Energy  Consumed  (kWh) 

Baseline  Model 

3573.44 

1,047,008 

Economizer  Model 

3570.14 

1,046,042 

Savings 

3.30 

967 

Cost  Savings 

$79 

Annual  Electric  Energy  Savings  (kWh) 

967 

Total  Annual  Energy  Cost  Savings 

$79 

Construction  Cost 

$  3,657 

SlOH  (6.0%) 

$  219 

Design  Cost  (6.0%) 

$  219 

Total  Investment 

$  4,096 

Discounted  Savings 

$1,197 

Savings-to-Investment  Ratio  (SIR) 

0.29 

Simple  Payback  (Years) 

51.60 
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13:42:14  PDL  RUN  1 


EMC 

DENVER, 

report-  be PS 


ENGINEERS  INC. 

CO  80227 


E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


DOE-2. ID  8/  8/1995 


TRUTH  OR  CONSEQU,  N 


ENERGY  TYPE 
IN  SITE  MBTU  - 
CATEGORY  OF  USE 
SPACE  HEAT 
SPACE  COOL 
HVAC  AUX 
DCM<1  HOT  WTR 
AUX  SOLAR 
LIGHTS 
VERT  TRANS 
MISC  EQUIP 


ELECTRICITY 


55.08 

1565.69 

426.63 

0.00 

0.00 

288.88 

0.00 

1233.86 


TOTAL 


3570.14 


TOTAL  SITE  ENERGY  3570.04  !^TU  313.2  KBTU/SQFT-YR  GROSS-AREA  313.2  Ki 

TOTAL  SOURCE  ENERGY  3570.04  MBTU  313.2  KBTU/SQFT-YR  GROSS-AREA  313.2  K 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.0 
PERCENT  OF  HOURS  ANY  PLMTT  LOAD  NOT  SATISFIED  =100.0 

NOTE  ELECTRICITY  AND/OR  FUEL  USED  TO  GENERATE  ELECTRICITY  IS  APPORTIONED  BASED 
ON  THE  YEARLY  DEMAND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY. 


313.2  KBTU/SQFT-YR  NET-AREA 
313.2  KBTU/SQFT-YR  NET-AREA 
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ENGINEER'S  OPINION  OF  PROBABLE  COST 


AREA 

ACTIVITY 

LOCATION  ! 

White  Sands  Missile  Range,  NM 

AMENDMENT  NO. 

PROJECT  TITLE  Install  Economizer 

GEODSS,  Energy  Conservation  Survey 

CONTRACT  NO. 

DACA01-94-D^33 

LABOR  CXJST 


Labor 


EQUIPMENT  COST 


0.00 

$22.99 

0.00 

$22.99 

0.00 

$22.99 

0.00 

$22.99 

0.00 

$22.99 

HKED 

$22.99 

$22.99 

$2Z99 

HKESl 

$22.99 

$22.99 

HHE3 

$22.99 

$22.99 

MBS 

$22.99 

0.00 

$22.99 

0.00 

$22.99 

0,00 

$22.99 

0.00 

$22.99 

'  $22.99 

$22.99 

$22.99 

0.00 

$22.99 

0.00 

$22.99 

$22.99 

$22.99 

$22.99 

I  o.ooj 

$22.99 

GRAND  TOTAL 


PREPARED  BY 

EMS 


TITLE  OR  ORGAMIZATK>N 

EMC  Engineers,  Inc. 
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401  1850 
1860 
1870 
1880 
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2150 


'  pack  to  30,000  OM.aoa 
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7  |U43 
2 
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8  1 
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32 
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32  .250 
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32 
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12  M7 
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5.  RESULTS  AND  RECOMMENDATIONS 


5.1  RESULTS  OF  ECO  ANALYSIS 


Table  5-1  presents  the  results  of  the  analysis  for  each  ECO. 

Table  5-1.  Summary  of  Results 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

1 

Albedo  Modification 

1,532 

126 

0 

N/A 

N/A 

N/A 

2 

Roof  Insulation  6” 

159 

0 

N/A 

N/A 

N/A 

3 

Low-Emissivity  Roof  Coating 

900 

74 

0 

N/A 

N/A 

N/A 

4 

T-8  Fluorescent  Lamps 

mdblifcfaill 

47 

2.38 

5.0 

5 

■  lllliiilll  llllll  — 

38,441 

3,156 

0 

N/A 

N/A 

N/A 

6 

High*Efficiency  Motors 

180 

0 

1.55 

9.7 

7 

UPS  System 

89,454 

WBE3M 

0 

4.85 

3.1 

8 

Chiller  Replacement 

mrMAim 

0 

99,539 

2.01 

8.3 

9 

Recirculation  of  Tower  Air 

0 

22,767 

4.05 

3.7 

10 

Turn  Off  AHU  at  Niqht 

3,958 

0 

420 

80.86 

0.1 

11 

Propane  Heat 

mmwkm 

65 

0 

11,182 

0.08 

171.7 

12 

Economizers 

967 

79 

0 

4,096 

0.29 

51.6 

5.2  RECOMMENDATIONS 

The  following  ECOs  are  recommended  for  implementation. 


Table  5-2.  Summary  of  Recommended  ECOs 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

_ _ 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

10 

Turn  Off  AHU  at  Niqht 

48,210 

0 

420 

80.86 

0.09 

7 

UPS  System 

89,454 

0 

4.85 

3.11 

9 

Recirculation  of  Tower  Air 

47 

4.05 

3.72 

4 

T-8  Fluorescent  Lamps 

29,455 

HEB 

0 

12,429 

2.38 

5.04 

8 

Chiller  Replacement 

■nanaEM 

0 

99,539 

2.01 

8.30 

6 

High  Efficiency  Motors 

180 

0 

1,753 

1.55 

9.72 

Overall  Savings 

280,029 

22,990 

47 

101,292 

N/A 

4.41 

2. 8oy  O'A.^  k-  W (v  V 
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The  overall  savings  takes  into  account  the  synergistic  effects  of  multiple  ECOs.  The  total 
annual  energy  cost  savings  for  combined  ECOs  is  $22,990  per  year  with  a  resulting  simple 
payback  of  4.4  years.  The  combined  ECOs  annual  energy  savings  is  280,029  kWh  per  year, 
27%  of  the  present  annual  energy  use. 

To  qualify  for  FEME  funding,  ECOs  must  have  an  SIR  greater  than  1.25  and  a  simple 
economic  payback  less  than  10  years.  The  following  ECOs  are  recommended  for  funding  as 
a  Federal  Energy  Managerment  Program  (FEMP)  project. 

Table  5-3.  Summary  of  ECOs  Recommended  for  FEMP  Funding 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

_ (D _ 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

7 

UPS  System 

MrMim 

0 

22,874 

4.85 

3.11 

9 

Recirculation  of  Tower  Air 

74,518 

0 

4.05 

3.72 

4 

T-8  Fluorescent  Lamps 

2.418 

47 

12,429 

2.38 

5.04 

8 

Chiller  Replacement 

85,453 

0 

2.01 

8.30 

Combined  Savings 

252,877 

47 

157,609 

2.74 

5.7 

The  combined  savings  of  these  ECOs  with  synergistic  effects  taken  into  accout  is  $20,761 
per  year  with  a  resulting  SIR  of  2.74  and  a  simple  payback  of  5.7  years. 

The  following  ECOs  are  recommended  for  in-house  implementation  by  the  GEODSS 
maintenance  staff. 

Table  5-4.  Summary  of  ECOs  Recommended  for  In-House  Implementation 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

10 

Turn  Off  AHU  at  Night 

48,210 

3,958 

0 

420 

80.86 

0.09 

6 

High-Efficiency  Motors 

2,197 

180 

0 

1,753 

1.55 

9.72 

The  following  ECOs  are  recommended  for  implementation  with  the  installation  of  the  new 
computer  system,  in  about  two  years. 


Table  5-5.  Recommended  ECO  Upgrades  with  Computer  Renovation 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

5 

Vortex  Tube  Cooling 

38,441 

3,156 

0 

N/A 

N/A 

N/A 
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The  following  ECOs  were  not  found  to  be  cost  effective: 


Table  5-6.  ECOs  Not  Recommended 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

($) 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

1 

Albedo  Modification 

126 

0 

N/A 

N/A 

N/A 

2 

Roof  Insulation  6” 

159 

0 

N/A 

N/A 

N/A 

3 

Low-Emissivitv  Roof  Coating 

900 

74 

0 

N/A 

N/A 

N/A 

11 

Propane  Heat 

1,199 

65 

0 

11,182 

0.08 

171.70 

12 

Economizers 

967 

79 

0 

4,096 

0.29 

51.60 
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APPENDIX  A 


SCOPE  OF  WORK  AND  CORRESPONDENCE 


ORDER  FOR  SUPPLIES  OR  SERVICES  Fom  Approv^^e^ 

(Contractor  must  submit  four  copies  of  invoice)  Expires  Aug  31 .  1992 

P.^  r^ftortinn  burden  for  this  collecUon'  of  infonnattoo  is  estimated  to  average  1  hour  per  response,  including  the  ttma  for  reviewing  ingtructioas.  ^^ing  exjtiy  day  ^ 

data  noodod  and  compteling  and  mviewinQ  the  collection  of  rifocmation.  Send  comments  reoarding  this  burden  wtimate  ^ \/a 

tKi.  ifx  uUftcHinntm  He^jouerten  Services  Diredorate  for  Information  Ooerations  arxj  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlmgton.  VA 


3.  DATE  OF  ORDER  4.  F 

08  MAY  95 _ 

’  7.  ADMINISTERED  BY  {If  other  than  6) 


SfffJSSfSSrtrte  noodod  and  compteling  and  reviewinQ  the  collection  of  information.  Send  comments  regarting  this  burden  wtimate  or  ^y  ottjer  asp^  of  va 

w?]A!]r£a^k3ns  for  raducina  this  bSdSi  to  ^shington  Headquarten  Services.  Directorate  for  Information  Operations  and  Reports,  1215  Davis  Highway,  Suite  1204,  AJngton.  VA 

P^ar^Reduction  Project  (0704-0187),  Washington.  DC  20503.  Please  DO  NOT  RETURN  your  form  to  either  of  these  addresses  J 

votfcximpiated  form  to  the  procurement  official  identified  in  item  6. - - - - - - - - 

1  ^IffRAJ^PURCH  ORDER  NO  2.  DELIVERY  ORDER  NO.  3.  DATE  OF  ORDER  4.  REQUISITION  /  PURCH  REQUEST  NO.  f iOl^DEF 

Ml  II  133  10008  _ 08  MAY  95 _ ^ ^ 

'  CODE  7.  ADMINISTERED  BY  (If  other  than  6)  CODE  | _ DO _ 

US  ARMY  ENGINEER  DISTRICT,  MOBILE  ^elwery 

P.O.BOX  2288 

MOBILE.  ALABAMA  36628-0001  U  other 


9.  CONTRACTOR 


NAME  AND 
ADDRESS 


14  .  SHIP  TO 


FACILITY  CODE 


EMC  ENGINEERS.  INC. 

2750  SO.  WADSWORTH  BLVD,  SUITE  C-200 
DENVER,  COLORADO  80227-3400 


US  ARMY  ENGINEER  DISTRICT.  MOBILE 
P.O.  BOX  2288 

MOBILE,  ALABAMA  36628-0001 


IS.  PAYMENT  WIU  BE  MADE  BY  CODE  | _ 

FINANCE  AND  ACCOUNTING  OFFICER 
US  ARMY  ENGINEER  DISTRICT.  MOBILE 
P.O.  BOX  2288 

MOBILE,  ALABAMA  36628-0001 _ 


4.  REQUISITION  /  PURCH  REQUEST  NO.  f  lOI^DEFENSE 

UNDER  DMS  REG  1 

CODE  DO _ 

8  DELIVERY  FOB 

[K|oest 
I  I  OTHER 

_ (See  Schedule  If  other) 

10.  DELIVER  TO  FOB  POINT  BY  (Date)  11.  MARK  IF  BUSINESS 

■  SEE  APPENDIX  "A"  □ 

- — - -  fyl  SMALL  DISAD- 

1 2.  DISCOUNT  TERMS  lA!  VANTAGE 

N/A  [X]  WOMEN-OWNED 

13.  MAH.  INVOICES  TO 

CESAM-EN-MN  _ 

cooin  I  uADir  AI I  I 


1 1 .  ir  suoincoo 

I  I  SMALL 

WOMEN-OWNED 


MARK  ALL 
PACKAGES  AND 
PAPERS  WITH 
CONTRACT  OR 
ORDER  NUMBER 


DELIVERY  This  delivery  order  is  issued  on  another  Government  agency  or  in  accordance  with  and  subject  to  terms  and  conditions  of  above  numbered  contract. 

type  X  _ _ _ _ _ _ 

OF - T": - -  furnish  the  following  on  tenns  specified  herein. 

r^pnPR  Rgisroncft  your  — 

PURCHASE  ;^cCEPTANCE.  THE  CONTRACTOR  HEREBY  ACCEPTS  THE  OFFER  REPRESENTED  BY  THE  NUMBERED  PURCHASE  ORDER  AS  IT  MAY  PREVIOUSLY  HAVE  BEEN  OR 
- —  ,g  MODIFIED,  SUBJECT  TO  ALL  OF  THE  TERMS  AND  CONDITIONS  SET  FORTH.  AND  AGREES  TO  PERFORM  THE  SAME. 


NAME  OF  CONTRACTOR  SIGNATURE 

□  If  this  box  is  marlted.  supptier  must  sign  Acceptance  and  return  the  foliowing  number  of  copies 


TYPED  NAME  AND  TITLE 


®ffi08“-802TraT8J5^CZ  S01076  QE50215B231B400  (R08956335)  TOTAL:  $44,069.00 


DATE  SIGNED 


SCHEDULE  OF  SUPPLIES  (  SERVICE 

DELIVERY  ORDER  FOR  LIMITED  ENERGY  STUDY, 
GEODDS  FACILITY.  WHITE  SANDS  MISSILE  RANGE 
NEW  MEXICO 


20.  QUANTITY 
ORDERED/ 
ACCEPTED* 


$44.069.( 


*|f  quantity  acoapted  by  the  Government  is  same  as 
quMHity  ordered,  indicate  by  X  If  differenL  enter 
actual  quantily  accepted  below  quantity  ordered  and 


26.  QUANTrTY  IN  COLUMN  20  HAS  BEEN 


24.  UbUJED  STATES  OF^ER)^  O // 

BY:  EDWARD  M.  SLANA 

27.  SHIP  NO. 


INSPECTED  I _ !  RECEIVED 
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1.  BRIEF  DF.qrRiPTlQN  OF  WORK:  The  Architect -Engineer  (AE)  shall: 


1.1  Perform  a  site  survey  of  a  specific  facility  to  collect 
all  data  required  to  perform  a  thorough  energy  audit  of  the 
facility. 

1.2  Identify  and  evaluate  Energy  Conservation  Opportunities 
(ECOs)  to  determine  their  energy  savings  potential  and  economic 
feasibility. 

1.3  Provide  project  documentation  for  recommended  ECOs  as 
detailed  herein. 

1.4  Prepare  a  comprehensive  report  to  document  all  work  per¬ 
formed,  the  results  and  all  recommendations. 

2.  GENERAL 


2.1  This  Study  is  limited  to  the  evaluation  of  the  specific 
building  listed  in  Annex  A,  DETAILED  SCOPE  OF  WORK. 

2.2  The  information  and  analysis  outlined  herein  are  consid¬ 
ered  to  be  minimum  requirements  for  adequate  performance  of  this 
study . 

2.3  For  the  building  listed  in  Annex  A,  all  methods  of  energy 
conservation  which  are  reasonable  and  practical  shall  be 
considered,  including  itr5)rovements  of  operational  methods  and 
procedures  as  well  as  the  physical  facilities.  All  ECOs  which 
produce  energy  or  dollar  savings  shall  be  documented  in  this 
report.  Any  ECO  considered  infeasible  shall  also  be  documented  in 
the  report  with  reasons  for  elimination. 

2.4  The  study  shall  consider  the  use  of  all  energy  sources 
applicable  to  each  building,  system,  or  ECO. 

2.5  The  "Energy  Conservation  Investment  Program  (ECIP)  Guid¬ 
ance",  described  in  letter  from  DAIM-FDF-U,  dated  10  Jan  1994  es¬ 
tablishes  criteria  for  ECIP  projects  and  shall  be  used  for  perform¬ 
ing  the  economic  analyses  of  all  ECOs  and  projects.  The  program. 
Life  Cycle  Cost  In  Design  (LCCID) ,  has  been  developed  for  perform¬ 
ing  life  cycle  cost  calculations  in  accordance  with  ECIP  guide¬ 
lines  and  is  referenced  in  the  ECIP  Guidance.  If  any  program  other 
than  LCCID  is  proposed  for  life  cycle  cost  analysis,  it  must  use 
the  mode  of  calculation  specified  in  the  ECIP  Guidance.  The  output 
must  be  in  the  format  of  the  ECIP  LCCA  summary  sheet,  and  it  must 
be  submitted  for  approval  to  the  Contracting  Officer. 

2 . 6  Computer  modeling  will  be  used  to  analyze  ECOs  which 
would  modify,  replace,  or  significantly  alter  the  load  on  an 
existing  heating,  ventilating,  and  air-conditioning  (HVAC)  system. 
Modeling  will  be  done  using  a  professionally  recognized  and  proven 
computer  program  or  programs  that  integrate  architectural  features 
with  air-conditioning,  heating,  lighting  and  other  energy- 
producing  or  consuming  systems.  These  programs  will  be  capable  of 
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simulating  the  features,  systems,  and  thermal  loads  of  the 
building  under  study.  The  program  will  use  established  weather 
data  files  and  may  perform  calculations  on  a  true  hour-by-hour 
basis  or  may  condense  the  weather  files  and  the  number  of 
calculations  into  several  "typical"  days  per  month.  The  Detailed 
Scope  of  Work,  Annex  A,  lists  programs  that  are  acceptable  to  the 
Contracting  Officer.  If  the  AE  desires  to  use  a  different  program, 
it  must  be  submitted  for  approval  with  a  sample  run,  an 
explanation  of  all  input  and  output  data,  and  a  suiranary  of  program 
methodology  emd  energy  evaluation  capabilities. 

2 . 7  Energy  conservation  opportunities  determined  to  be 
technically  and  economically  feasible  shall  be  developed  into 
projects  acceptable  to  installation  personnel.  This  may  involve 
combining  similar  ECOs  into  larger  packages  which  will  qualify  for 
ECIP  funding,  and  determining  in  coordination  with  installation 
personnel  the  appropriate  packaging  and  in^lementation  approach 
for  all  feasible  ECOs. 

2.7.1  Projects  which  qualify  for  ECIP  f\inding  shall  be  identi¬ 
fied,  separately  listed,  and  prioritized  by  the  Savings  to  Invest¬ 
ment  Ratio  (SIR) . 

2.7.2  All  feasible  non-ECIP  projects  shall  be  ranked  in  order 
of  highest  to  lowest  SIR. 

3.  PROJECT  MANAGEMENT 

3.1  Proi ect  Managers .  The  AE  shall  designate  a  project  manag¬ 
er  to  serve  as  a  point  of  contact  and  liaison  for  work  required 
under  this  delivery  order.  Upon  award  of  this  delivery  order,  the 
individual  shall  be  iiranediately  designated  in  writing.  The  .^'s 
designated  project  manager  shall  be  approved  by  the  Contracting 
Officer  prior  to  commencement  of  work.  This  designated  individual 
shall  be  responsible  for  coordination  of  work  required  under  this 
delivery  order.  The  Contracting  Officer  will  designate  a  project 
manager  to  serve  as  the  Government's  point  of  contact  and  liaison 
for  all  work  required  under  this  delivery  order.  This  individual 
will  be  the  Government's  representative. 

3.2  Installation  Assistance.  The  Commanding  Officer  or  autho¬ 
rized  representative  at  the  installation  will  designate  an  individ¬ 
ual  to  assist  the  AE  in  obtaining  information  ^d  establishing 
contacts  necessary  to  accomplish  the  work  required  under  this 
delivery  order.  This  individual  will  be  the  installation 
representative . 

3.3  Public  Disclosur.es.  The  AE  shall  make  no  public  an- 
nouncements  or  disclosures  relative  to  information  contained  or 
developed  in  this  contract,  except  as  authorized  by  the  Contract¬ 
ing  Officer. 
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3.4  Meetings.  Meetings  will  be  scheduled  whenever  requested 
by  the  AE  or  the  Contracting  Officer  for  the  resolution  of  ques¬ 
tions  or  problems  encountered  in  the  performance  of  the  work.  The 
AE's  project  manager  and  the  Government's  representative  shall  be 
required  to  attend  and  participate  in  all  meetings  pertinent  to 
the  work  required  under  this  contract  as  directed  by  the  Contract¬ 
ing  Officer.  These  meetings,  if  necessary,  are  in  addition  to  the 
presentation  and  review  conferences . 

3.5  Site  Visits.  Inspections .  and  Investigations .  The  AE 
shall  visit  and  inspect/investigate  the  site  of  the  project  as 
necessary  and  required  during  the  preparation  and  accon:5)lishment 
of  the  work. 

3 . 6  Records 

3.6.1  The  AE  shall  provide  a  record  of  all  significant  confer¬ 
ences,  meetings,  discussions,  verbal  directions,  telephone  conver¬ 
sations,  etc.,  with  Government  representative (s)  relative  to  this 
contract  in  which  the  AE  and/or  designated  representative (s)  there¬ 
of  participated.  These  records  shall  be  dated  and  shall  identify 
the  contract  number,  and  delivery  order  number,  participating  per¬ 
sonnel,  subject  discussed  and  conclusions  reached.  The  AE  shall 
forward  to  the  Contracting  Officer  within  ten  calendar  days,  a 
reproducible  copy  of  the  records. 

3.6.2  The  AE  shall  provide  a  record  of  requests  for  and/or 
receipt  of  Government -furnished  material,  data,  documents,  informa¬ 
tion,  etc.,  which  if  not  furnished  in  a  timely  manner,  would  sig¬ 
nificantly  iitpair  the  normal  progression  of  the  work  under  this 
contract.  The  records  shall  be  dated  and  shall  identify  the  con¬ 
tract  number  and  delivery  order  number.  The  AE  shall  forward  to 
the  Contracting  Officer  within  ten  calendar  days,  a  reproducible 
copy  of  the  record  of  request  or  receipt  of  material . 

4.  SERVICES  AND  MATERIALS .  All  services,  materials  (except  those 
specifically  enumerated  to  be  furnished  by  the  Government) ,  labor, 
supervision  and  travel  necessary  to  perform  the  work  and  render 
the  data  required  under  this  deliveary  order  are  included  in  the 
lump  sum  price  of  the  delivery  order. 

5.  PROJECT  DOCUMENTATION .  All  energy  conservation  opportunities 
which  the  AE  has  considered  shall  be  included  in  one  of  the  follow¬ 
ing  categories  and  presented  in  the  report  as  such: 

5.1  ECIP  Projects.  To  qualify  as  an  ECIP  project,  an  ECO,  or 
several  ECOs  which  have  been  combined,  must  have  a  construction 
cost  estimate  greater  than  $300,000,  a  Savings  to  Investment  Ratio 
(SIR)  greater  than  1.25  and  a  sin^ale  payback  period  of  less  than 
ten  years.  The  overall  project  and  each  discrete  part  of  the 
project  shall  have  an  SIR  greater  thcui  1.25.  All  projects  meeting 
the  above  criteria  shall  be  arranged  as  specified  in  paragraph 
2.7.1  and  shall  be  provided  with  programming  documentation. 
Programming  documentation  shall  consist  of  a  DD  Form  1391  and  life 
cycle  cost  analysis  (LCCA)  summary  sheet (s)  (with  necessary  backup 
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data  to  verify  the  numbers  presented) .  A  life  cycle  cost  analysis 
summary  sheet  shall  be  developed  for  each  ECO  and  for  the  overall 
project  when  more  than  one  ECO  are  combined.  The  energy  savings 
for  projects  consisting  of  multiple  ECOs  must  take  into  account 
the  synergistic  effects  of  the  individual  ECOs. 

5.2  Non-ECIP  Projects .  Projects  which  do  not  meet  ECIP  crite¬ 
ria  with  regard  to  cost  estimate  or  payback  period,  but  which  have 
an  SIR  greater  than  1.25  shall  be  documented.  Projects  or  ECOs  in 
this  category  shall  be  arrcuiged  as  specified  in  paragraph  2.7,2 
and  shall  be  provided  with  the  following  documentation:  the  life 
cycle  cost  analysis  (LCCA)  summary  sheet  con5>letely  filled  out,  a 
description  of  the  work  to  be  accon^lished,  backup  data  for  the 
LCCA,  ie,  energy  savings  calculations  and  cost  estimate  (s),  auid 
the  simple  payback  period.  The  energy  savings  for  projects  consist¬ 
ing  of  multiple  ECOs  must  teJce  into  account  the  synergistic  ef¬ 
fects  of  the  individual  ECOs.  In  addition  these  projects  shall 
have  the  necessary  documentation  prepared,  as  required  by  the  Gov¬ 
ernment's  representative,  for  one  of  the  following  categories: 

a.  Federal  Energy  Management  Program  (FEMP)  Projects.  A  FEMP 
(or  O&M  Energy)  project  is  one  that  results  in  needed  maintenance 
or  repair  to  an  existing  facility,  or  replaces  a  failed  or  failing 
existing  facility,  and  also  results  in  energy  savings.  The  crite¬ 
ria  are  similar  to  the  criteria  for  ECIP  projects,  ie,  SIR  >  1.25, 
and  single  payback  period  of  less  than  ten  years.  Projects  with  a 
construction  cost  estimate  up  to  $1,000,000  shall  be  documented  as 
outlined  in  par  5.2  above;  projects  over  $1,000,000  shall  be  docu¬ 
mented  on  1391s.  In  the  FEMP  program,  a  system  may  be  defined  as 
"failed  or  failing”  if  it  is  inefficient  or  technically  obsolete. 
However,  if  this  strategy  is  used  to  justify  a  proposed  project, 
the  equipment  to  be  replaced  must  have  been  in  use  for  at  least 
three  years . 

b.  Low  Cost/No  Cost  Projects.  These  are  projects  which  the 
Director  of  Public  Works  (DPW)  can  perform  using  his  resources. 
Documentation  shall  be  as  required  by  the  DPW. 

5.3  NnnfeaR-ihl  p  ECOs .  All  ECOs  which  the  AE  has  considered 
but  which  are  not  feasible,  shall  be  documented  in  the  report  with 
reasons  and  justifications  showing  why  they  were  rejected. 

6.  DETAILED  SCOPE  OF  WORK.  The  Detailed  Scope  of  Work  is  con¬ 
tained  in  Annex  A. 

7.  WM.  m  bk  ACCQMPLIS^EP. 

7.1  Perform  a  Limited  Site  Survey.  The  AE  shall  obtain  all 
necessary  data  to  evaluate  the  ECOs  or  projects  by  conducting  a 
site  survey.  The  AE  shall  document  his  site  survey  on  forms  devel¬ 
oped  for  the  survey,  or  standard  forms,  and  submit  these  completed 
forms  as  part  of  the  report.  All  test  and/or  measurement  equip¬ 
ment  shall  be  properly  calibrated  prior  to  its  use. 


A-8 


7.2  Evaluate  Selected  ECOs.  The  AE  shall  analyze  all 
identified  ECOs  in  detail  to  determine  their  feasibility.  Savings 
to  Investment  Ratios  (SIRs)  shall  be  determined  using  current  ECIP 
guidance.  The  AE  shall  provide  all  data  and  calculations  needed  to 
support  the  recommended  ECO.  All  assumptions  and  engineering 
equations  shall  be  clearly  stated.  Calculations  shall  be  prepared 
showing  how  all  numbers  in  the  ECO  were  figured.  Calculations 
shall  be  an  orderly  step-by-step  progression  from  the  first 
assumption  to  the  final  number.  Descriptions  of  the  products, 
manufacturers  catalog  cuts,  pertinent  drawings  and  sketches  shall 
also  be  included.  A  life  cycle  cost  analysis  summary  sheet  shall 
be  prepared  for  each  ECO  and  included  as  part  of  the  supporting 
data. 

7.3  Combine  ECOs  Into  Recommended  Projects.  During  the  Inter¬ 
im  Review  Conference,  as  outlined  in  paragraph  7.4.1,  the  AE  will 
be  advised  of  the  DPW's  preferred  packaging  of  recommended  ECOs 
into  projects  for  implementation.  Some  projects  may  be  a  combina¬ 
tion  of  several  ECOs,  and  others  may  contain  only  one.  These 
projects  will  be  evaluated  and  arranged  as  outlined  in  paragraphs 
5.1,  5.2,  and  5.3.  Energy  savings  calculations  shall  take  into 
account  the  synergistic  effects  of  multiple  ECOs  within  a  project 
and  the  effects  of  one  project  upon  another.  The  results  of  this 
effort  will  be  reported  in  the  Final  Submittal  per  par  7.4.2. 

7.4  Submittals.  Presentations  and  Reviews .  The  work  accom¬ 
plished  shall  be  fully  documented  by  a  comprehensive  report.  The 
report  shall  have  a  table  of  contents  and  shall  be  indexed.  Tabs 
and  dividers  shall  clearly  and  distinctly  divide  sections,  sxibsec- 
tions,  and  appendices.  All  pages  shall  be  numbered.  Names  of  the 
persons  primarily  responsible  for  the  project  shall  be  included. 

The  AE  shall  give  a  formal  presentation  of  the  interim  submittal 
to  installation,  command,  and  other  Government  personnel.  Slides 
or  view  graphs  showing  the  results  of  the  study  to  date  shall  be 
used  during  the  presentation.  During  the  presentation,  the  person¬ 
nel  in  attendance  shall  be  given  ait^le  opportunity  to  ask  ques¬ 
tions  and  discuss  any  changes  deemed  necessary  to  the  study.  A 
review  conference  will  be  conducted  the  same  day,  following  the 
presentation.  Each  comment  presented  at  the  review  conference 
will  be  discussed  and  resolved  or  action  items  assigned.  It  is 
anticipated  that  the  presentation  and  review  conference  will  re¬ 
quire  approximately  one  working  day.  The  presentation  and  review 
conference  will  be  at  the  installation  on  the  date  agreeable  to 
the  building  occupant,  the  DPW,  the  AE  and  the  Government's 
representative.  The  Contracting  Officer  may  require  a  resvibmittal 
of  any  document (s),  if  such  document (s)  are  not  approved  because 
they  are  determined  by  the  Contracting  Officer  to  be  inadequate 
for  the  intended  purpose. 

7.4.1  Interim  Submittal.  An  interim  report  shall  be  submit¬ 
ted  for  review  after  the  field  survey  has  been  completed  and  an 
analysis  has  been  performed  on  all  of  the  ECOs.  The  report  shall 
indicate  the  work  which  has  been  accon^lished  to  date,  illustrate 
the  methods  and  justifications  of  the  approaches  taken  and  contain 
a  plan  of  the  work  remaining  to  complete  the  study.  Calculations 
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showing  energy  and  dollar  savings,  SIR,  and  simple  payback  period 
of  all  the  EGOS  shall  be  included.  The  results  of  the  ECO  analyses 
shall  be  summarized  by  lists  as  follows: 

a. All  ECOs  eliminated  from  consideration  shall  be  grouped  into 
one  listing  with  reasons  for  their  elimination  as  discussed  in  par 
5.3. 


b.All  ECOs  which  were  analyzed  shall  be  grouped  into  two  list¬ 
ings,  recommended  and  non -re commended,  each  arranged  in  order  of 
descending  SIR.  The  AE  shall  submit  the  Scope  of  Work  and  any  modi¬ 
fications  to  the  Scope  of  Work  as  an  appendix  to  the  report.  A 
narrative  summary  describing  the  work  and  results  to  date  shall  be 
a  part  of  this  sxibmittal.  At  the  Interim  Suhwnittal  and  Review  Con¬ 
ference,  the  Government's  and  AE's  representatives  shall  coordi¬ 
nate  with  the  DPW  to  provide  the  AE  with  direction  for  packaging 
or  combining  ECOs  for  programming  purposes  and  also  indicate  the 
fiscal  year  for  which  the  prograirening  or  iii5)lementation  documenta¬ 
tion  shall  be  prepared.  The  survey  forms  con^jleted  during  this 
audit  shall  be  submitted  with  this  report.  The  survey  forms  only 
may  be  submitted  in  final  form  with  this  submittal.  They  should 
be  clearly  marked  at  the  time  of  submission  that  they  are  to  be 
retained.  They  shall  be  bound  in  a  standard  three-ring  binder 
which  will  allow  repeated  disassembly  and  reassembly  of  the  materi¬ 
al  contained  within. 

7.4.2  Final  Submittal.  The  AE  shall  prepare  and  submit  the 
final  report  when  all  sections  of  the  report  are  100%  coii^lete  and 
all  cotranents  from  the  interim  submittal  have  been  resolved.  The 
AE  shall  submit  the  Scope  of  Work  for  the  study  and  any  modifica¬ 
tions  to  the  Scope  of  Work  as  an  appendix  to  the  svibmittal .  The 
report  shall  contain  a  narrative  summary  of  conclusions  and  recom¬ 
mendations,  together  with  all  raw  and  supporting  data,  methods 
used,  and  sources  of  information.  The  report  shall  integrate  all 
aspects  of  the  study.  The  recotranended  projects,  as  determined  in 
accordance  with  paragraph  5,  shall  be  presented  in  order  of  priori¬ 
ty  by  SIR.  The  lists  of  ECOs  specified  in  paragraph  7.4.1  shall 
also  be  included  for  continuity.  The  final  report  and  all  appendi¬ 
ces  shall  be  bound  in  standard  three-ring  binders  which  will  allow 
repeated  disassembly  and  reassembly.  The  final  report  shall  be 
arranged  to  include : 

a.  An  Executive  Summary  to  give  a  brief  overview  of  what  was 
accomplished  and  the  results  of  this  study  using  graphs,  tables 
and  charts  as  much  as  possible  (See  Annex  B  for  minimum  require¬ 
ments)  . 

b.  The  narrative  report  describing  the  problem  to  be  studied, 
the  approach  to  be  used,  and  the  results  of  this  study. 

c.  Documentation  for  the  reconmended  projects  (includes  LCCA 
Summary  Sheets) . 
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d.  Appendices  to  include  as  a  minimum: 

1)  Energy  cost  development  and  backup  data 

2)  Detailed  calculations 

3)  Cost  estimates 

4)  Computer  printouts  (where  applicable) 

5)  Scope  of  Work 
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ANNEX  A 


DETAILED  SCOPE  OF  WORK 
LIMITED  ENERGY  STUDY 
GEODDS  FACILITY.  BUILDING  34568 
STALLION  SITE.  WHITE  SANDS  MISSILE  RANGE.  NM 

1.  The  General  Scope  of  Work  outlines  requirements  for  the  study 
and  the  report;  euid  the  detailed  scope  of  work  describes  the  spe¬ 
cific  area  to  be  studied.  If  any  conflicts  arise  between  the  Gener¬ 
al  and  the  Detailed  scopes  of  work,  the  Detailed  Scope  of  Work 
shall  govern. 

2.  The  facility  to  be  investigated  in  this  study  is  Building 
34568,  which  is  located  at  Stallion  Site  in  the  northern  part  of 
White  Sands  Missile  Range.  It  is  approximately  30  miles  south  and 
east  of  Socorro,  NM  and  south  of  US  Highway  380.  Access  to  the 
site  is  controlled.  TeTi5)orary  passes  will  be  required  for  both 
personnel  and  vehicle  access.  A  one-week  notice  should  be  given  by 
the  AE  prior  to  any  visit .  This  time  will  be  needed  to  make  the 
necessary  arrangements  for  the  visit. 

3.  The  installation  representative  for  this  contract  will  be  Mr. 
Julian  Delgado,  Energy  Manager,  Directorate  of  Public  Works.  The 
occupant  representative  will  be  Msgt.  Luther  Mills,  Chief,  Detach¬ 
ment  1,  18th  SSS. 

4.  Building  34568  is  a  windowless,  f illed-concrete-block, 
high-bay  structure  with  an  area  of  approximately  10,000  SF.  It  is 
a  research  facility  with  scientific  and  computer  equipment,  and  it 
is  occupied  24  hours  per  day,  365  days  per  year.  Two  TRANE  40-ton, 
air-cooled  chillers  are  used  for  air  conditioning.  Some  spaces 
require  year-round  cooling.  Those  spaces  that  re(^ire  heat  are 
served  by  electric  resistance  duct  heaters  or  unit  heaters.  The 
building,  although  owned  by  the  Army,  is  occupied  by  an  Air  Force 
Detachment.  The  site  is  separately  metered,  and  the  Air  Force  reim¬ 
burses  White  Sands  Missile  Range  for  all  power  used.  Records  of 
electrical  consuirqption  are  available  for  the  past  three  years. 
Building  34568  and  a  motor-generator  set  that  serves  equipment  in 
B/34568  are  the  major  users  of  electrical  energy  on  the  site. 

5 .  Approximately  two  years  ago  the  electrical  consuit5)tion  for 
this  facility  began  to  rise  sharply.  The  purpose  of  this  study  is 
to  find  all  cost-effective  measures  which  may  be  en^loyed  to  re¬ 
duce  energy  consumption  and  cost. 

6 .  The  work  consists  of  conducting  a  thorough  energy  audit  and  to 
identify  and  evaluate  energy  conservation  opportunities  (ECOs)  for 
the  GEODDS  facility.  All  energy- related  aspects  of  the  facility 
should  be  investigated,  ie.  skin,  lighting,  HVAC  systems,  ec[uip- 
ment  and  controls,  other  equipment,  operations  and  maintenance. 
Field  data  taken  should  include  lighting  levels  and  operating 
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amps  of  all  major  equipment.  A  field  calibration  of  the  electrical 
meter  for  the  site  should  be  a  part  of  the  field  investigation. 

Any  proposal  that  would  modify  or  replace  the  chillers  must  take 
into  consideration  the  latest  guidance  on  CFC  refrigerants.  See 
suggested  ECOs  at  the  end  of  this  annex. 

7.  Completion  and  Payment  Schedule:  The  following  schedule  shall 
be  used  as  a  guide  in  approving  payments  on  this  contract.  The 
final  report  for  this  study  shall  be  due  not  later  than  90  days 
after  Notice  to  Proceed. 


PERCENT  OF  CONTRACT  AMOUNT 

MILESTONE _  AUTHORIZED  FOR  PAYMENT 


Completion  of  Field  Work  25 
Receipt  of  Interim  Submittal  75 
Completion  of  Interim  Presentation  &  Review  85 
Receipt  of  Final  Report  100 


8 .  The  following  computer  programs  will  be  acceptable  for  use  in 
building  and  HVAC  system  simulation.  If  it  is  desired  to  use  a 
program  other  than  one  of  the  following,  it  must  be  stibmitted  for 
approval  as  outlined  in  par  2.6  of  the  general  scope  of  work. 

a.  Building  Loads  and  System  Thermodynamics  (BLAST) 

b.  Carrier  E20  or  Hourly  Analysis  Program  (HAP) 

c .  DOE  2 . IB 

d.  Trane  Air-Conditioning  Economics  (TRACE) 

9.  Government -Furnished  Information:  The  following  documents  will 
be  furnished  to  the  AE : 

a.  As-built  drawings  (as  available)  of  Building  34568. 

b.  Energy  consultation  records. 

c.  Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
dated  10  Jan  1994. 

d.  ETL  1110-3-254,  Use  of  Electric  Power  for  Comfort  Space 
Heating 

e.  ETL  1110-3-282,  Energy  Conservation 

f.  TM  5-785,  Engineering  Weather  Data 

g.  TM  5-800-2,  Cost  Estimates,  Military  Construction 

h.  AR  415-15,  1  Jan  84,  Military  Construction,  Army  (MCA)  Pro¬ 
gram  Development 

i.  Architectural  and  Engineering  Instructions,  Design  Crite¬ 
ria,  9  December  1991 

j .  The  latest  MCP  Index 
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10.  A  computer  program  titled  Life  Cycle  Costing  in  Design 
(LCCID)  is  availcdDle  from  the  BLAST  Support  Office  in  Urbana,  Illi¬ 
nois  for  a  nominal  fee.  The  current  edition  of  LCCID  is  dated 

•  October  1994.  This  computer  program  can  be  used  for  performing  the 
economic  calculations  for  ECIP  and  non-ECIP  ECOs.  The  AE  is  en¬ 
couraged  to  obtain  and  use  this  corr^juter  program.  The  BLAST  Sup¬ 
port  Office  can  be  contacted  at  144  Mechanical  Engineering  Build¬ 
ing,  1206  West  Green  Street,  Urbana,  Illinois  61801.  The  tele¬ 
phone  number  is  (217)  333-3977  or  (800)  842-5278. 

11.  Reports  amd  correspondence  shall  be  provided  in  the  quanti¬ 
ties  shown  to  the  offices  listed  below: 


CORRESPONDENCE 

♦FIELD  NOTES  1 

REPORT  SUBMITTALS  1 

Commander 

US  Army  White  Sands  Missile  Range 
ATTN:  STEWS -DPW- PE  (Delgado) 

White  Sands  Missile  Range,  NM  88002-5076  211 


Det  1 

18th  SSS/DC  (Msgt  Mills) 
PO  Box  W 

Socorro,  NM,  87801 


Air  Force  Space  Command 
ATTN:  73  MSS/CE  (Soderlund) 
400  O'Malley  Avenue,  Suite  56 
Falcon  AFB,  CO,  80912-4056 
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1 


Commander 

US  Array  Engineer  District,  Mobile 
ATTN:  CESAM-EN-DM  (Mr.  Battaglia) 

PO  Box  2288 

Mobile,  AL  36628-0001  211 


Commander 

US  Army  Engineer  District,  Fort  Worth 
ATTN;  CESWF-ED-MP  (Mr  Champagne) 

PO  Box  17300 

Fort  Worth,  TX,  76102  -  0300  1 


To  be  submitted  in  final  form  with  the  interim  siibmittal 
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c^TTrinK.qTED  RNERGY  CONSERVATION  OPPORTUNITIgg 


ENVELOPE 

o  Insulation  (wall,  roof,  etc.) 

o  Color  of  outside  walls,  doors,  and  roof 
o  Low  emissivity  roof  coating 


POWER 

o  In^jrove  power  factor 

o  High  efficiency  motor  replacement 


HVAC 

o  Reduce  outside  air 

o  Night  setback/setup  thermostats 

o  Economizer  cycles  (dry  bulb) 

o  Chiller  replacement 

o  C!hiller  controls 

o  Revise  or  repair  building  HVAC  controls 


IMPROVE  LIGHTING  EFFICIENCY 

o  Replace  standard  fluorescent  lamps  with  energy- conserving 
lamps 

o  Replace  standard  fluorescent  ballasts  with  electronic  bal 
lasts 

o  Replace  existing  fluorescent  fixtures  with  new  fixtures 
having  efficient  reflectors,  electronic  ballasts,  and 
energy- conserving  lamps 

o  Use  more  efficient  lighting  source,  ie,  upgrade  from 
incandescent  to  fluorescent,  from  fluorescent  to  HID, 
from  mercury  vapor  to  high  pressure  sodium,  etc 
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ANNEX  B 


EXECUTIVE  StMMARY  GUIDELINE 


1 .  Introduction . 

2.  Building  Data  (types,  number  of  similar  buildings,  sizes, 
etc. ) 

3.  Present  Energy  Consumption  of  Buildings  or  Systems  Studied, 

o  Total  Annual  Energy  Used. 

o  Site  Energy  Consuir^tion. 

Electricity  -  MWH,  Dollars,  MBTU 
Fuel  Oil  -  GALS,  Dollars,  MBTU  &  MWH 
Natural  Gas  -  THERMS,  Dollars,  MBTU  &  MWH 
Propane  -  GALS,  Dollars,  MBTU  &  MWH 

Other  -  QTY,  Dollars,  MBTU  &  MWH 


4. 


Energy  Conservation  Analysis, 
o  ECOs  Investigated, 

o  ECOs  Recommended . 

o  ECOs  Rejected.  (Provide  economics  or  reasons) 

o  ECIP  Projects  Developed.  (Provide  list)* 

o  Non-ECIP  Projects  Developed.  (Provide  list)* 
o  Operational  or  Policy  Change  Recommendations. 


5 .  Energy  and  Cost  Savings . 

o  Total  Potential  Energy  and  Cost  Savings  resulting  from 
recommended  projects  in  MBTU/yr,  MWH/yr,  and  $K/yr. 

o  Percentage  of  Energy  Conserved. 

o  Energy  Use  and  Cost  Before  and  After  the  Energy  Conserva¬ 
tion  Opportunities  are  Implemented. 


*  Include  the  following  data  from  the  life  cycle  cost  analysis 
summary  sheet:  the  cost  (construction  plus  SIOH) ,  the  annual  ener¬ 
gy  savings  (type  and  amount) ,  the  annual  dollar  savings,  the  SIR, 
the  simple  payback  period  and  the  ainalysis  date. 
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ENGINEERS,  INa 


2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Deliver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 

CONFIRMATION  NOTICE 


Confirmation  Notice  No.  1  EMC  #1406-008 

DATE:  22  September  1995 

PROJECT:  Limited  Energy  Study  -  GEODSS  Facility 

CONTRACT  NO.:  DACA01-94-D-0033 
DELIVERY  ORDER:  0008 


NOTES 

PREPARED  BY:  EMC  Engineers,  Inc. 

DATE  OF 

MEETING:  19  September  1995 

PLACE  OF 

MEETING:  WSMR,  New  Mexico 

SUBJECT:  Review  of  Preliminary  Report 

(334)  690-2613 
(719)  556-8935 
(505)  835-4546 
DSN  349-4134 
DSN  349-4134 
(505)  678-8762 
(303)  988-2951 


ATTENDEES:  Anthony  W.  Battaglia 

Mobile  COE 

Capt.  Ray  Marsh 

21  CES/CECR 

Sgt.  Charles  E.  Rodgers 

Det  1 18SPSS/DC 

Jim  Finley 

PRC  Sitel 

Mike  Barrett 

PRC  Sitel 

Julian  T.  Delgado 

DPW-PE 

Dennis  Jones 

EMC 

The  following  is  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 
made  during  the  meeting. 

EMC  verbally  presented  the  findings  of  the  Preliminary  Report. 

The  following  review  comments  were  offered  by  Mobile  COE: 

1.  Overall,  this  is  a  good  report,  well-presented,  and  well  documented. 

Thank  you 
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Confirmation  Notice  No.  1 
22  September  1995 
Page  2 


2.  Pg  ES-6  Table  ES-3,  Summary  Of  Recommended  ECOs;  See  Comment  15  below. 

Concur.  An  additional  DOE  simulation  containing  all  recommended  ECOs  will  be 
performed. 

3.  Page  1-2  Section  1.5:  A  UPV  value  for  LP  Gas  should  also  be  included. 

Concur. 

4.  Page  2-1  Section  2.2:  The  CFM  rating  for  the  CRUs  is  given.  It  would  be  helpful  if  the 
BllJ/Hr.  rating  could  also  be  given. 

Concur.  Will  add  to  report. 

5.  Section  4  Please  add  the  life  Cycle  Cost  Aiialysis  (LCCA)  Summary  Sheet  for  all  ECOs 
for  which  SIR  was  determined,  as  on  page  4-31,  except  that  the  Form  1391  heading  and 
borders  are  not  necessary. 

Concur. 

6.  Page  4-25  Please  clarify  if  this  ECO  is  for  complete  fixture  replacement  or  for  retrofit  of 
existing  fixtures  with  new  ballast's  and  lamps. 

Will  clarify.  ECO  is  retrofit. 

7.  Pg.  4^2  In  the  motor  data  table,  please  define  the  heading  of  the  column  "COE." 

Corps  of  Engineers.  Will  add  note  for  COE  standards. 

8.  In  the  paragraph  on  Existing  Conditions,  please  make  sure  that  the  subjects,  verbs  and 
pronouns  all  agree. 

Concur. 

9.  Pg.  4-65  I  was  not  able  to  reconcile  the  data  presented  for  the  Existing  Reciprocating 
QuUer  with  tiie  backup  material  on  or  around  page  4-75.  Please  Clarify. 

Existing  chiller  cut  sheet  is  missing.  Will  add  to  report. 

10.  Pg.  4-69  Item  2,  Condenser:  Should  model  number  be  CAUC-C50  rather  than  CAUA- 
C50? 

Yes.  Will  correct. 


A-20 


Confirmation  Notice  No.  1 
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11.  Pg  4-69  Are  the  unit  costs  for  the  chiller  and  the  condenser  from  a  quite?  I  could  not 
find  a  price  like  that  in  die  Means  data  on  page  4-70.  If  from  a  quote,  please  include  a 
copy. 

Copy  of  quote  will  be  included. 

12.  Pg.  4-75  Part  of  the  heading  for  this  page,  the  part  towards  the  right,  did  not  copy  well; 

so  I  can't  tell  to  which  equipment  (existing  or  proposed)  this  data  supplies.  Please 
clarify. 

Heading  will  be  more  clearly  identified. 

13.  Pg.  4-95  At  bottom  of  page.  Recommendations:  Delete  the  words  "saves  energy  and  " 
The  analysis  on  page  4-98  shows  that  there  is  a  net  increase  in  energy  use. 

Concur. 

14.  Pg.  5-1  Section  5.2  Recommendations:  According  to  the  guidelines  for  FEMP  projects 
ECOs  8  &  11  should  not  be  recommended  as  their  simple  payback  periods  are  greater 
than  10  years.  During  the  review  meeting,  we  should  solicit  guidance  from  the 
customers  to  see  if  they  want  to  include  Ihese  since  they  are  just  barely  over  ten  years. 

These  ECOs  will  be  re-evaluated  as  per  comments  discussed  later  in  the 
Confirmation  Notice.  It  is  likely  that  the  resulting  payback  periods  will  be  less  than 
10  years. 

15.  Page  5-1  Section  5.2,  The  overall  energy  savings  appears  to  be  a  straight  sirni  of  the 
individual  energy  savings  of  each  ECO.  This  is  probably  not  correct  for  a  synergistic 
approach.  The  proper  way  to  obtain  the  energy  savings  would  be  to  make  one  more 
DOE  nm  with  aU  the  appropriate  changes  in  inputs.  The  resulting  annual  energy  usage 
could  then  be  subtracted  from  the  base  case  to  obtain  the  savings.  All  the  rest  of  the 
LCCA  inputs  are  pretty  straightforward. 

Concur.  An  additional  DOE  simulation  containing  all  recommended  ECOs  will  be 
performed. 

16.  Be  sxure  to  update  the  distribution  list,  as  some  of  the  names  and  addresses  have 
changed. 

Concur. 

The  following  additional  items  were  discussed: 
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GEODSS  does  not  want  to  use  propane  in  the  building  due  to  risk  to  the  facility.  EMC  will 
evaluate  use  of  a  double-bundle  chiller  for  heating  as  an  alternative. 

Hie  Chiller  Replacement  ECO  should  be  re-evaluated  to  include  the  need  to  replace 
existing  chillers  within  two  years  due  to  corrosion  in  the  condenser.  The  new  chillers 
should  be  down  sized  from  40  to  30  tons. 

The  sketch  indicating  modifications  necessary  for  ECO  #9  ,Recirculation  of  Air  in  Towers, 
should  be  improved  to  better  show  work  to  be  performed.  EMC  obtained  additional  plans 
at  the  site  to  form  the  basis  of  the  improved  sketch. 

Julian  Delgado  indicated  that  WSMR  has  had  problems  with  funding  previous  ECIP 
projects  because  labor  rates  and  other  costs  differ  between  previous  EMC  assumptions  and 
actual  negotiated  rates  under  the  IDT  with  the  present  contractor.  Julian  will  supply  EMC 
with  current  labor  rates  and  other  applicable  rates. 

Capt.  Marsh  will  fax  EMC  the  1391  format  the  Air  Force  likes  to  use. 

Programming  documentation  should  be  prepared  for  ECOs  4,  7,  8,  and  9.  GEODSS  will 
implement  ECOs  6  and  10  in-house  wititi  O&M  funds. 

This  meeting  was  adjourned. 


l^nrdsEJon^^^ 
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If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not 
received  to  the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this 
Confirmation  Notice  are  correct. 
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ANNEX  C 


REQUIRED  DC  FORM  Uli  Dm 

To  facilitate  ECIP  project  approval,  the  following  supplemental 
data  shall  be  provided: 

a.  In  title  block  clearly  identify  projects  as  "ECIP." 

b.  Coit5)lete  description  of  each  item  of  work  to  be  accom¬ 
plished  including  quantity,  square  footage,  etc. 

c.  A  con^rehensive  list  of  buildings,  zones,  or  areas  includ¬ 
ing  building  numbers,  square  foot  floor  area,  designated  ten^orary 
or  permanent,  and  usage  (administration,  patient  treatment,  etc.) . 

d.  List  references,  and  assutr5)tions,  and  provide  calculations 
to  support  dollar  and  energy  savings,  and  indicate  any  added 
costs . 


(1)  If  a  specific  building,  zone,  or  area  is  used  for 
sample  calculations,  identify  building,  zone  or  area,  category, 
orientation,  square  footage,  floor  area,  window  and  wall  area  for 
each  exposure. 

(2)  Identify  weather  data  source. 

(3)  Identify  infiltration  assumptions  before  and  after 
improvements . 

(4)  Include  source  of  expertise  and  demonstrate  savings 
claimed.  Identify  any  special  or  critical  environmental  conditions 
such  as  pressure  relationships,  exhaust  or  outside  air  quantities, 
temperatures,  humidity,  etc. 

e.  Claims  for  boiler  efficiency  iit^rovements  must  identify 
data  to  support  present  properly  adjusted  boiler  operation  and 
future  expected  efficiency.  If  full  replacement  of  boilers  is 
indicated,  explain  rejection  of  alternatives  such  as  replace  burn¬ 
ers,  nonfunctioning  controls,  etc.  Assessment  of  the  complete 
existing  installation  is  required  to  make  accurate  determinations 
of  required  retrofit  actions. 

f.  Lighting  retrofit  projects  must  identify  number  and  type 
of  fixtures,  and  wattage  of  each  fixture  being  deleted  and  in¬ 
stalled.  New  lighting  shall  be  only  of  the  level  to  meet  current 
criteria.  Lamp  changes  in  existing  fixtures  is  not  considered  an 
ECIP  type  project. 
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g.  An  ECIP  life  cycle  cost  analysis  summary  sheet  as  shown  in 
the  ECIP  Guidance  shall  be  provided  for  the  con^lete  project  and 
for  each  discrete  part  included  in  the  project.  The  SIR  is  appli¬ 
cable  to  all  segments  of  the  project.  Supporting  documentation 
consisting  of  basic  engineering  and  economic  calculations  showing 
how  savings  were  determined  shall  be  included. 

h.  The  DD  Form  1391  face  sheet  shall  include,  for  the  com¬ 
plete  project,  the  euinual  dollar  cuid  MBTU  savings,  SIR,  simple 
amortization  period  and  a  statement  attesting  that  all  buildings 
and  retrofit  actions  will  be  in  active  use  throughout  the  amortiza¬ 
tion  period. 

i.  The  calendar  year  in  which  the  cost  was  calculated  shall 
be  clearly  shown  on  the  DD  Form  1391. 

j.  For  each  tetr^joraiy  building  included  in  a  project,  sepa¬ 
rate  documentation  is  required  showing  (1)  a  minimum  10 -year  con¬ 
tinuing  need,  based  on  the  installation's  annual  real  property 
utilization  survey,  for  active  building  retention  after  retrofit, 

(2)  the  specific  retrofit  action  applicable  and  (3)  an  economic 
analysis  supporting  the  specific  retrofit. 

k.  Nonappropriated  fxinded  facilities  will  not  be  included  in 
eui  ECIP  project  without  an  accompanying  statement  certifying  that 
utility  costs  are  not  reimbursable. 

l.  Any  requirements  required  by  ECIP  guidauice  dated  10  Jan 
1994  and  any  revisions  thereto.  Note  that  unescalated 
costs/savings  are  to  be  used  in  the  economic  analyses. 

m.  The  five  digit  category  number  for  all  ECIP  projects  ex¬ 
cept  for  Family  Housing  is  80000.  The  category  code  number  for 
Family  Housing  projects  is  71100. 
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ENGINEERS,  INC. 


2750  South  Wadsworth  Blvd.  •  Suite  C-200 
Denver,  Colorado  80227-3400 
303/988-2951  •  Fax:  303/985-2527 

CONHRMATION  NOTICE 


Confirmation  Notice  No.  1 

EMC  #1406-008 

DATE: 

22  September  1995 

PROJECT:  Limited  Energy  Study  -  GEODSS  Facility 

CONTRACT  NO.:  DACA01-94-D-0033 

DELIVERY  ORDER:  0008 

NOTES 

PREPARED  BY: 

EMC  Engineers,  Inc. 

DATE  OF 
MEETING: 

19  September  1995 

PLACE  OF 
MEETING: 

WSMR,  New  Mexico 

SUBJECT: 

Review  of  Preliminary  Report 

ATTENDEES: 

Anthony  W.  Battaglia  Mobile  COE 

Capt  Ray  Marsh  21 CES/CECR 

Sgt  Charles  E.  Rodgers  Det  1 18SPSS/DC 
Jim  Finley  PRC  Sitel 

Mike  Barrett  PRC  Sitel 

Julian  T.  Delgado  DPW-PE 

Dennis  Jones  EMC 

(334)  690-2613 
(719)  556-8935 
(505)  835-4546 

DSN  349-4134 

DSN  349-4134 
(505)  678-8762 
(303)  988-2951 

The  following  is 

;  a  summary  of  the  items  discussed,  the  comments  made,  and  the  decisions 

made  during  the  meeting. 

EMC  verbally  presented  the  findings  of  the  Preliminary  Report 
The  following  review  comments  were  offered  by  Mobile  COE: 

1.  Overall,  this  is  a  good  report,  well-presented,  and  well  documented. 


Thank  you 
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2.  Pg  ES-6  Table  ES-3,  Summary  Of  Recommended  ECOs:  See  Comment  15  below. 

Concur.  An  additional  DOE  simulation  containing  all  recommended  ECOs  will  be 
performed. 

3.  Page  1-2  Section  1.5:  A  UPV  value  for  LP  Gas  should  also  be  included. 

Concur. 

4.  Page  2-1  Section  2.2:  The  CFM  rating  for  the  CRUs  is  given.  It  would  be  helpful  if  the 
BTU/Hr.  rating  could  also  be  given. 

Concur.  Will  add  to  report. 

5.  Section  4  Please  add  the  Life  Cycle  Cost  Analysis  (LCCA)  Summary  Sheet  for  aU  ECOs 
for  which  SIR  was  determined,  as  on  page  4-31,  except  that  the  Form  1391  heading  and 
borders  are  not  necessary. 

Concur. 

6.  Page  4-25  Please  clarify  if  this  ECO  is  for  complete  fixttire  replacement  or  for  retrofit  of 
existing  fixtures  with  new  ballast's  emd  lamps. 

Will  clarify.  ECO  is  retrofit. 

7.  Pg.  4-42  In  the  motor  data  table,  please  define  the  heading  of  the  column  "COE." 

Corps  of  Engineers.  Will  add  note  for  COE  standards. 

8.  In  the  paragraph  on  Existing  Conditions,  please  make  sure  that  the  subjects,  verbs  and 
pronouns  all  agree. 

Concm. 

9.  Pg.  4-65  I  was  not  able  to  reconcile  the  data  presented  for  the  Existing  Reciprocating 
ChOler  with  the  backup  material  on  or  aroxmd  page  4-75.  Please  Clarify. 

Existing  chiUer  cut  sheet  is  missing.  Will  add  to  report. 

10.  Pg.  4-69  Item  2,  Condenser:  Should  model  number  be  CAUC-C50  rather  than  CAUA- 
C50? 

Yes.  Will  correct. 
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11.  Pg  4-69  Are  the  unit  costs  for  the  chiller  and  the  condenser  from  a  quate?  I  could  not  find 
a  price  like  that  in  the  Means  data  on  page  4-70.  If  from  a  quote,  please  include  a  copy. 

Copy  of  quote  will  be  included. 

12.  Pg.  4-75  Part  of  the  heading  for  this  page,  the  part  towards  the  right,  did  not  copy  well: 
so  I  can't  teU  to  which  equipment  (existing  or  proposed)  this  data  supplies.  Please  clarify. 

Heading  will  be  more  clearly  identified. 

13.  Pg.  4-95  At  bottom  of  page.  Recommendations;  Delete  the  words  "saves  energy  and  " 
The  analysis  on  page  4-98  shows  that  there  is  a  net  increase  in  energy  use. 

Concur. 


14.  Pg.  5-1  Section  5.2  Recommendations;  According  to  the  guidelines  for  FEMP  projects 
ECOs  8  &  11  should  not  be  recommended  as  their  simple  payback  periods  are  greater 
than  10  years.  During  the  review  meeting,  we  should  solicit  guidance  from  the  customers 
to  see  if  they  want  to  include  these  since  they  are  just  barely  over  ten  years. 

These  ECOs  will  be  re-evaluated  as  per  comments  discussed  later  in  the  Confirmation 
Notice.  It  is  likely  that  the  resulting  payback  periods  will  be  less  than  10  years. 

15.  Page  5-1  Section  5.2,  The  overall  energy  savings  appears  to  be  a  straight  sum  of  the 
individual  energy  savings  of  each  ECO.  This  is  probably  not  correct  for  a  synergistic 
approach.  The  proper  way  to  obtain  the  energy  savings  would  be  to  make  one  more  DOE 
nm  with  aU  the  appropriate  changes  in  inputs.  The  resulting  annual  energy  usage  could 
then  be  subtracted  from  the  base  case  to  obtain  the  savings.  All  the  rest  of  the  LCCA 
inputs  are  pretty  straightforward. 

Concm.  An  additional  DOE  simulation  containing  all  recommended  ECOs  will  be 
performed. 

16.  Be  sure  to  update  the  distribution  list,  as  some  of  the  names  and  addresses  have  changed. 
Concm. 

The  following  additional  items  were  discussed: 

GEODSS  does  not  want  to  use  propane  in  the  building  due  to  risk  to  the  facility.  EMC  will 
evaluate  use  of  a  double-bundle  chiller  for  heating  as  an  alternative. 
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The  Chiller  Replacement  ECO  shoxild  be  re-evaluated  to  include  the  need  to  replace  existing 
chillers  within  two  years  due  to  corrosion  in  the  condenser.  The  new  chillers  should  be  down 
sized  from  40  to  30  tons. 

The  sketch  indicating  modifications  necessary  for  ECO  #9  ,Recirculation  of  Air  in  Towers, 
should  be  improved  to  better  show  work  to  be  performed.  EMC  obtained  additional  plans  at 
the  site  to  form  the  basis  of  the  improved  sketch. 

Julian  Delgado  indicated  that  WSMR  has  had  problems  with  funding  previous  EClP  projects 
because  labor  rates  and  other  costs  differ  between  previous  EMC  assumptions  and  actual 
negotiated  rates  imder  the  IDT  with  the  present  contractor.  JuUan  wiU  supply  EMC  with 
ciurent  labor  rates  and  other  applicable  rates. 

Capt.  Marsh  wiU  fax  EMC  the  1391  format  the  Air  Force  Ekes  to  use. 

Programming  dociunentation  should  be  prepared  for  ECOs  4,  7,  8,  and  9.  GEODSS  wiU 
implement  ECOs  6  and  10  in-house  with  O&M  funds. 

This  meeting  was  adjoiuned. 


Dennis  E.Jones 


v:\1406.008\cn-la.doc 

If  any  portion  of  this  Confirmation  Notice  is  incorrect,  please  notify  us  immediately.  If  correspondence  is  not  received  to 
the  contrary  within  14  days,  it  will  be  assumed  that  the  decisions,  conclusions,  and  status  outlined  in  this  Confirmation 
Notice  are  correct. 
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-values  taken  from  ASHRAE  Table  22.4,  pg.  22.6-22.9  5/8"  Gypsum  (on  metal  studs)  0.56 

Inside  air  Film _  0.68 

Total  R-value  16.91 

Total  U-value  (Btu/hr-ft2-°F)  0.059 
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EMC  No^Oe.OQ 
Date: 

Prepared  by:  ^ 


CHILLER  PLANT  DATA 


Chiller  No.: 


Manufacturer:  TRANE 

Location :  CHILLERROOM 

Model  No.:  CRHR40OC  -  3RAT 

Serial  No.:  N884062288 

Serves  AHUs:  2, 3,4,5, 6, 7, 8,9 

TYPE  OF  CHILLER: 

TYPE  OF  REFRIGERANT: 

FREON 

MULTIPLE  CHILLERS: 

Absorption: 

DX: 

Series  Piping: 

Centrifugal: 

Water: 

Parallel  Piping: 

Reciprocating: 

Other: 

SIZE  OF  PIPING: 

Rotary  Screw: 

Air-Cooled: 

Supply  (in.): 

Other: 

Water-Cooled: 

Return  (in.): 

COMPRESSOR  DATA: 

CONDENSING  FANS: 

TRANE 

EVAPORATOR  DATA: 

No.  of  Compressors:  1 

No.  of  Fans:  4 

Serial  No.: 

RLA:  LR:  315 

HP:  1.5 

No.  of  Passes: 

Volts:  460 

FLA:  3 

Miscellaneous: 

kW: 

Volfs: 

Capacity  (tons):  38.23 

Phase/Hz:  3/60 

.  . 1 

OPERATING  TIMES: 

Present  Start  Time: 

Required  Start  Time: 

Present  Stop  Time: 

Required  Stop  Time: 

Months  Operating: 

Timeclock  (Y/N): 

CONTROLS: 

CONTROL  VALVES: 

Pneumatic: 

Location: 

Electric: 

2-Way: 

DDC: 

3-Way: 

Setpoints:  CHW: 

CNW: 

Size: 

Comments:  MAX  FUSE  SIZE  TIME  DELAY:  15,  MIN  CIR  AMPACITY:  13, 

CONDENSOR  MODEL#: 

CAUA-4004-OB, 

CONDENSOR  TYPE:  621  - 

0340  -  3A, 

CONDENSOR  SERIAL#: 

J79E- 20224 

EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 


Field  Survey  Notes 


EMC  No.1406.008 
Date: 

Prepared  by: 


CHILLER  PLANT  DATA  Chiller  No  :  2 


Manufacturer:  TRANE 

Location:  CHILLER  ROOM 

Model  No.:  CRHR400C  -  3FAT 

Serial  No.:  GOD40J4178 

Serves  AHUs:  2.3.4.5.6.7.8.9 

TYPE  OF  CHILLER: 

TYPE  OF  REFRIGERANT: 

FREON 

MULTIPLE  CHILLERS: 

Absorption: 

DX: 

Series  Piping: 

Centrifugal: 

Water: 

Parallel  Piping: 

Reciprocating: 

Other: 

SIZE  OF  PIPING: 

Rotary  Screw: 

Air-Cooled: 

Supply  (in.): 

Other: 

Water-Cooled: 

Return  (in.): 

COMPRESSOR  DATA: 

CONDENSING  FANS: 

TRANE 

EVAPORATOR  DATA: 

No.  of  Compressors:  1 

No.  of  Fans:  4 

Serial  No.: 

RLA:  LR:  315 

HP:  1.5 

No.  of  Passes: 

Voits:  460 

FLA:  3 

Miscellaneous: 

kW: 

Volts: 

Capacity  (tons):  38.23 

Phase/Hz:  3/60 

• 

OPERATING  TIMES: 

Present  Start  Time: 

Required  Start  Time: 

Present  Stop  Time: 

Required  Stop  Time: 

Months  Operating: 

Timeclock  (Y/N): 

CONTROLS: 

CONTROL  VALVES: 

Pneumatic: 

Location: 

Electric: 

2-Way: 

DDC: 

3-Way: 

Setpoints:  CHW: 

CNW: 

Size: 

Comments:  MAX  FUSE  SIZE  TIME  DELAY:  15.  MIN  CIR  AMPACITY:  1 3, 

CONDENSOR  MODEL#:  CAUA - 4004  -  OB. 

CONDENSOR  TYPE:  621  -  0340  -  3A. 

CONDENSOR SERIAL#:  J79E- 20224 

USED  ONLY  WHEN  NEEDED.  OTHERWISE  IT  IS  SHUT  DOWN 
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EMC  Engineers,  Inc. 

EMC  No  J4C^^08 

Energy  Conservation  Survey 

Date: 

White  Sands  Missile  Range,  NM. 

Prepar^  by:  <5*^ 

MOTORS 

Location;  Compressor  Room  #2 
- — - 

Application; 

. - . . . .  . 

Pump  Motor:  Tri  volt 

Manufacturer: 

Manufacturer  Dayton 

Model  No.; 

Model  No.:  3N659A 

Serial  No.: 

Serial  No. :  G034A1 F90T081 R043F 

Frame  No.: 

HP:  5  RPM:  1750 

Pump  Type:  D 

Volts:  200-236/460  FLA: 

GPM:  Head  (ft.): 

Ph/Hz:  3/60  LRA: 

Measured  RPM: 

Operating  Hours:  Months  Operating: 

Comments:  Type:  D,  SF:  1.15,  Insul Class:  B,  Frame:  184T,  Nema Design:  B, 

KVARmax:  2.0,  Amps:  15.4- 14.6/7.3,  SFA:  18.0-1 

5.8/ 7.9,  Shaft  End  BRG:  6206, 

Opp  End  BRG:  6204,  Nema  Norn  Eff:  85.5,  Power  Factor 

:  79.5,  Duty:  Continuous 

Location:  34566  Building  Application:  Powers  Generator 

Pump  Motor: 

Manufacturer: 

Manufacturer  Toshiba 

Model  No.: 

Model  No.:  B2504VLF4B3 

Serial  No.; 

Serial  No.:  10123512 

Frame  No.;  447TZ 

HP:  250  RPM:  1770 

Pump  Type; 

Volts:  FLA: 

GPM;  Head  (ft.): 

Ph/Hz:  4/60  LRA: 

Measured  RPM:  1796.6 

Operating  Hours:  Months  Operating: 

All 

Comments:  Type:  TIKK,  Form:  VBKI,  Code:  E,  Amps:  28.5,  Class:  F, 

Nema  Design:  B,  4  Poles, 

BRGNo:  LS-NU31 8  OS-6318. 


SF:  1.15,  MAXANB;  40 
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EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

PUMPS 


Field  Survey 


Location;  Chiller  Room 


EMC  No.  1406.008 
Date:  6/2 
Prepared 


Pump  Motor:  GE  Motor 

Pump  No.:  1, 2,3,4  Type: 

Manufacturer: 

Manufacturer: 

Model  No.: 

Model  No.:  5K43MG8163A 

Serial  No.: 

Serial  No,: 

HP:  1  RPM:  1725 

Frame  No.: 

Volts:  208  FLA:  3,3 

GPM:  Head  (ft.): 

Fluid:  Water 

Comments:  Typical  of  all  four  pumps 

Chilled  Water 

CONTROL  SCHEMATIC/PIPING  SCHEMATIC 


EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 


Field  Survey 


EMC  No^406.008 
Prepared  By: 


AIR  HANDLING  UNIT  DATA 


Manufacturer 

Trane 

Location: 

Chiller  Room 

Model  No.: 

Climate  Changer  Size  8 

Served  by: 

Serial  No.: 

V80E15027 

Serves  Area: 

Office  areas 

J 

AHUTYPE: 

Single-zone: 

V 

2  Pipe  FC: 

4  Pipe  FC: 

Unit  Heater: 

H&V  Unit: 

Multizone: 

Double  Duct: 

Induction  Unit: 

VAV; 

Reheat: 

Comp.  Room 

Other: 

1  Number  of  Zones:  J 

SUPPLY  FAN: 

Blow-thru: 

Draw-thru: 

V 

In-line: 

X  Centrifuaal: 

B.I.: 

F.C: 

Airfoil: 

Radial: 

r 

Axial: 

Vaneaxial: 

Tubeaxial: 

Propeller: 

[Manufacturer: 

Motor  Dayton 

Model  No.: 

3N659 

HP: 

5 

Volts: 

460 

FLA: 

7.3 

RPM:  1730 

Phase/Hz:  3  /  60 

IRETURN  FAN: 

Axial: 

Centrifugal: 

Manufacturer:  .  „  . . . 

Model  No.: 

N/A 

HP: 

Volts: 

FLA: 

RPM: 

Phase/Hz: 

COILS: 

CHW 

HW 

Steam 

Electric 

CNTRL  VLV 

CW 

HW 

Preheat: 

Location: 

Heating: 

V 

2-Way: 

Cooling: 

3-Way: 

V 

Humidity: 

Size: 

Pneu/Elec.: 

Pneu 

ICONTROLS: 

SETPOINTS: 

Pneumatic: 

Space: 

Electric: 

Occupied  Heating: 

DDC: 

Unoccupied  Heating: 

Pamper  Control  (OA): 

- 

Occupied  Cooling: 

Damper  Control  (RA): 

Unoccupied  Cooling: 

Damper  Control  (EA): 

Setback  (Y/N): 

Economizer  (Y/N): 

N  small  OA  duct 

Setback  Setpoint: 

Comments: 

RA:  75 

op 

CO 

II 

u. 

Q. 

SA:  69 

°F, 

Motor:  1727.6  rpm  measured 

Fan:  1727.6  rpm  measured 

Ti=  82.5% 
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EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

IR  HANDLING  UNIT  DATA 


EMC  No.  1^6.qp8 
Dale  .  2/9*^ 

Prepared  Bv: 

AHU  No.:  3 


IlManufacturer: 

Trane 

Location: 

Compressor  Room  #  1 

— 

Model  No.: 

CC  SIZE  6 

Served  by: 

Serial  No.: 

V8OE15028 

Serves  Area: 

Tower  1 

AHU  TYPE: 

Single-zone: 

2  Pipe  FC: 

4  Pipe  FC: 

Unit  Heater: 

H&VUnit: 

Multizone: 

Double  Duct: 

Induction  Unit:  | 

VAV: 

Reheat: 

Comp.  Room:  Other: 

II  Number  of  Zones: 

SUPPLY  FAN: 

Blow-thru: 

Draw-thru: 

- 1 - 

In-line: 

X  Centrifuoal: 

B.I.: 

F.C: 

Airfoil: 

Radial: 

Axial: 

Vaneaxial: 

Tubeaxial: 

Propeller: 

IlManufacturer: 

Motor  Economite 

Model  No.: 

51-385-215 

R6-6P 

HP: 

3 

Volts: 

230 

FLA: 

8.36 

RPM:  1760 

Phase/Hz:  3/60 

RETURN  FAN: 

Axial: 

Centrifugal: 

Manufacturer: 

NONE 

IlModel  No.:  || 

HP: 

Volts: 

FLA: 

RPM: 

Phase/Hz: 

COILS: 

CHW 

HW 

Steam 

Electric 

CNTRL  VLV 

CW 

HW 

Preheat: 

Location: 

Heating: 

2-Way: 

Cooling: 

V 

3-Way: 

Size: 

Pneu/Elec.: 

CONTROLS: 

SETPOINTS: 

Pneumatic: 

Space: 

Electric: 

Occupied  Heating: 

DDC: 

Unoccupied  Heating: 

IlDamper  Control  (OA): 

Occupied  Cooling: 

Damper  Control  (FtA): 

Unoccupied  Cooling: 

Damper  Control  (EA): 

Setback  (Y/N): 

Economizer  (Y/N): 

Setback  Setpoint: 

Comments: 

No  heating  coils 

Measured  rpm  Motor: 

1781.7 

100%  outside  air 

Fan:  1393 

SA:  68 

T 

EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  ^ 


Field  Survey 


Manufacturer: 

Trane 

Model  No.; 

CC  SIZE  6 

iSerial  No.: 

V8OE15028 

HU  TYPE:  Single-zone: 
H&VUnit: 

VAV: 

Number  of  Zones: 


2  Pipe  FC: 
Multizone: 
Reheat: 


Location:  C 

Served  by: 
Serves  Area; 


4  Pipe  FC: 
Double  Duct: 
Comp,  Room; 


AHU  No.: 


Compressor  Room  #2 _ 

Tower  2 


Unit  Heater: 

I  Induction  Unit: 

i;  Other; 


EMC  No. 
Date:  ^ 
Prepared 
4 


uoe.oos 

By:  <r5' 


SUPPLY  FAN: _ 

X  Centrifugal? 
Axial: 

Manufacturer: _ 

Model  No.: 

HR  3 


^U^^N: _ 

Manufacturer:  _ 

Model  No.:  _ 

HR 


CHW 


Blow-thru: 

B.I.: 

Vaneaxial: 
Fan  Doerr 

Volts; 


Axial: _ 

JJONE 

Volts' 


HW 


Draw-thru: 

F.C: 

Tubeaxial: 


FLA: 


Centrifugal; 


FLA: 


Electric 


in-line. 
Airfoil: 
Propeller: 


Radial; 


Phase/Hz: 


Phase/Hz; 


CONTROLS: _ 

Pneumatic: _ 

El^trio _ 

DDO. _ 

Damper  Control  (OA) 
Damper  Control  (RA) 
Damper  Control  (EA): 
Economizer  (Y/N); 


SETPOINTS: _ 

Space^ _ 

Occupied  Heating: 
Unoccupied  Heating: 

Occupied  Cooling: _ 

Unoccupied  Cooling; 
Setback  (Y/N): 
Setback  Setpoint: 


SAT:  70  °F 
CWT;  53  “F' 
Iwf^  66”°F 


Field  Survey 


EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

IR  HANDLING  UNIT  DATA 


EMC  No.  U06.0P8 
Date: 

Prepared  By: 

AHU  No.:  5 


iManufacturer: 

Trane 

Location: 

Compressor  Room  #  3 

Model  No.: 

CC  SIZE  6 

Served  by: 

Serial  No.: 

V8OE15028 

Serves  Area: 

Tower  3 

AHU  TYPE: 

Single-zone; 

V 

2  Pipe  FC: 

4  Pipe  FC: 

Unit  Heater: 

H&V  Unit: 

Multizone; 

Double  Duct: 

Induction  Unit:  || 

VAV: 

Reheat: 

Comp.  Room:  Other: 

II  Number  of  Zones: 

SUPPLY  FAN: 

Blovi/-thru: 

Drawr-thru: 

In-line: 

X  Centrifuaal; 

B.I.: 

F.C: 

Airfoil: 

Radial: 

Axial: 

Vaneaxial: 

Tubeaxial: 

Propeller: 

Manufacturer: 

Motor  U.S.  Electric 

Model  No.: 

G137D/N07N1270436F 

HP: 

3 

Volts: 

230 

FLA: 

9 

RPM:  1740 

Phase/Hz:  3  /  60 

RETURN  FAN: 

Axial: 

Centrifugal: 

IManufacturer:  || 

Model  No.: 

NONE 

HP: 

Volts: 

FLA: 

RPM: 

Phase/Hz: 

COILS: 

CHW 

HW 

Steam 

Electric 

CNTRL  VLV 

CW 

HW 

Preheat: 

Location: 

Heating: 

2-Way: 

Cooling: 

3-Way: 

V 

Humidity: 

Size: 

Reheat: 

Pneu/Elec.; 

CONTROLS: 

SETPOINTS: 

Pneumatic: 

Space: 

Electric: 

Occupied  Heating: 

DDC: 

Unoccupied  Heating: 

||Damper  Control  (OA): 

vT 

Occupied  Cooling: 

Damper  Control  (RA): 

Unoccupied  Cooling: 

Damper  Control  (EA): 

Setback  (Y/N): 

Economizer  (Y/N): 

Setback  Setpoint: 

Comments: 

Measured  rpm  Motor:  1766.2 

SAT:  72 

°F 

Fan:  1370 

CWT:  56 

°F 

Identical  to  AHU  #  3 

LWT:  62 

'F 

Damper  on  supply  air 

71=81.5% 

Field  Survey 


EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

AIR  HANDLING  UNIT  DATA 


EMC  No.  1406.008 
Prepared  Bv: 

AHU  No.:  6,7,8 


Manufacturer: 

Airflow  Co. 

Location: 

Computer  Room 

Model  No.: 

CCT-41C4 

jServed  by: 

Serial  No.: 

M11MD228 

Serves  Area: 

Computer  Room 

AHU  TYPE: 

Single-zone: 

V 

2  Pipe  FC: 

4  Pipe  FC: 

Unit  Heater: 

H&V  Unit: 

Multizone: 

Double  Duct: 

Induction  Unit: 

VAV: 

Reheat: 

Comp.  Room:  Other: 

_  . 

II  Number  of  Zones:  I 

SUPPLY  FAN: 

Blow-thru: 

Draw-thru: 

In-line: 

X  Centrifuaal: 

B.I.: 

F.C: 

Airfoil: 

Radial: 

r 

Axial: 

Vaneaxial: 

Tubeaxial: 

Propeller: 

Manufacturer: 

Marathon  Electric 

Model  No.: 

UVA213nDR7026GPL 

HP: 

7.5 

Volts: 

480 

FLA: 

11 

RPM:  1750 

Phase/Hz:  3/60 

RETURN  FAN: 

Axial: 

Centrifugal: 

Manufacturer: 

Model  No.: 

HP: 

Volts: 

FLA: 

RPM: 

Phase/Hz: 

COILS: 

CHW 

HW 

Steam 

Electric 

CW 

HW 

Preheat: 

Location: 

Heating: 

V 

2-Way; 

Cooling: 

3-Way: 

V 

Humidity: 

Size: 

Reheat: 

Pneu 

CONTROLS: 

SETPOINTS: 

Pneumatic: 

Space: 

Electric: 

Occupied  Heating: 

DDC: 

Unoccupied  Heating: 

Damper  Control  (OA): 

. . 

Occupied  Cooling: 

Damper  Control  (RA): 

Unoccupied  Cooling: 

Itoamper  Control  (EA): 

Setback  (Y/N):  N 

lEconomizer  (Y/N): 

N 

Setback  Setpoint: 

Comments; 

Nema  nom  eff:  84.0, 

Nom  PF:  76.6, 

Maxc  CAP  KVAR:  5.3,  SF:  1.15, 

_ 

Continuous  duty 
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EMC  Engineers,  Inc. 

Field  Survey 

EMC  No.  1406.008 

Energy  Conservation  Survey 

Date: 

White  Sands  Missile  Range,  NM 

Prepared  By: 

■iR  HANDLING  UNIT  DATA 

AHU  No.: 

9 

Manufacturer:  Williams 

Model  No.:  AH-800-W2-B40 
Serial  No.: 


HU  TYPE:  Single-zone: 

H&V  Unit: 

_ VAV^ _ 

Number  of  Zones: 


SUPPLY  FAN: _ Blow-thru: 

Centrifugal:  B.I.: 

_ Axial: _ Vaneaxial: 

Manufacturer: 

Model  No.: 

HP:  0.33  Volts: 


RETURN  FAN:  Axial: 

Manufacturer: 

Model  No.:  NONE 

HP:  Volts: 


2  Pipe  FC: 
Multizone: 
Reheat: 


Location: 
Served  by: 
Serves  Area: 


4  Pipe  FC: 
Double  Duct: 
Comp.  Room: 


Conference  Room  Plenum 


Conference  Room 


Unit  Heater: _ 

Induction  Unit: 

Other:  Fan  Coil 


Draw-thru: 

F.C: 

Tubeaxial: 


In-line: 

Airfoil: 

Propeller: 


FLA: 


Centrifugal: 


FLA: 


Steam  Electric 


Phase/Hz: 


CONTROLS: 

Pneumatic  ^ 
Eiectric: 

D^  . 

Damper  Control  (OA): 
Damper  Control  (F^): 
Damper  Control  (EA): 
Economizer  (Y/N): 


Comments:  No  outside  air 


RPM: 


CNTRLVLV 

Location: 

2-Way: 

^ayT' 

Size: 

Pneu/Elec.: 


SETPOINTS:  _ 

Space: 

Occupied  Heating: 
Unoccupied  Heating 
Occupied  Cooiing: 
Unoccupied  Cooling: 
Setback  (Y/N): 
Setback  Setpoint: 


Phase/Hz: 


Field  Survey 


EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

INTERNAL  LOADS  DATA 


EMC  No.  1406.008 
Date:  2/4 

Prepared  Bv: 


Equipment  Description: 

Lighting 

Equipment  Location: 

Conference  Room 

Manufacturer: 

Model  No.: 

Serial  No.: 

Motor  Data:  HP: 

RPM: 

Volts: 

Amps: 

Comments:  Ballast-  Dimmer  Ballast  Magnetek 

502-ATO-P, 

Four  foot  lamps  -  F-40D 

Thermostat- 

70  °F, 

40  Watts 

Wall- 

70  'F 

Equipment  Description: 

Equipment  Location: 

Conference  Room 

Manufacturer: 

Model  No.: 

Serial  No.: 

Motor  Data:  HP: 

RPM: 

Volts: 

Amps: 

Comments:  Temperature  Plenum= 

75  T 

Roof  Bottom 

71  T 

Room= 

70  T 

Equipment  Description: 
Equipment  Location: 


Halls 


Manufacturer: 

Model  No.: 

Serial  No.: 

Motor  Data:  HP: 

RPM: 


Volts: 


Amps: 


[Comments:  Ballast-  Universal  Rapid  Start _ 

2  Lamp 


Lamps-  F-40D 


40  Watts 


B-16 


EMC  Engineers,  Inc. 

Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 

LDING  MANAGER  INTERVIEW 


BUILDING  INFORMATION: 

Building  No: _ 34568 _ 

Surveyed  by: _ 

Building  Contact: _ Jim  Mills 

Building  Contact: _ 


OCCUPANCY: _ 

Number  of  Employees:  Mon.-Fri.: 


Visitors  Per  Day: 


Meals  Served  Per  Day: 


Comments: 


LIGHTING  SCHEDULE: 

Normal  Occupancy: 

Cleaning  Crew/2nd  Shift: 


Mon.-Fri,: 

Saturday: 

Sun./Hoi.: 

Mon.-Fri.: 

Saturday: 

Sun./Hol.: 

Breakfast: 

Lunch: 

Dinner: 


Mon.-Fri. 

Sat./Sun. 

Mon.-Fri. 

Sat./Sun, 


Building  Name: 
Date: 


Day 
12- 14“^ 
2 
2 


Field  Survey 


EMC  No,  M06.0Q8 
Date: 

Prepared  Bv: 


GEODSS 

6/2/95 

Building  Use: 

Phone  No: 

835- 

4546 

Phone  No: 

Night 

Day 

Night 

3-4  Schedule: 

7am 

To 

4pm 

5pm 

To 

7am 

3-4 

7am 

To 

4pm 

5pm 

To 

7am 

3-4 

7am 

To 

4pm 

5pm 

To 

7am 

Schedule: 

To 

To 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 

Schedule; 

To 

To 

To 

To 

Schedule: 

To 

To 

To 

To 
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Energy  Conservation  Survey 
White  Sands  Missile  Range,  NM 


Field  Survey 


EMC  No.  1406.008 
Date: 

Prepared  By: 


LIGHTING 


SPACE 


HALLS 

OFFICES 

COMPUTER  ROOM 
CONFERENCE  ROOM 
OWER1 
OWER2 
OWER3 


# OCCUPANCY 
SENSORS 


0 

7 

3 

0 

0 

0 

0 


#  FIXTURES 

W/O.S.  #DELAMPED 


#  FIXTURES 
IN  SPACE 


17 

82 

77 

6 

7 

7 

7 


TOTAL  OPERATING 
FIXTURES  IN  SPACE 


17 

56 

47 

6 


ENERGY  CONSUMPTION 


SPACE 


HALLS 

OFFICES 

COMPUTER  ROOM 
CONFERENCE  ROOM 
TOWER  1 
TOWER  2 
TOWER  3 


TOTAL  OPERATING  WATTS  PER  FIXTURE 
FIXTURES  IN  SPACE  PRESENT  1  T-8 


TOTAL  kW  CONSUMED 


PRESENT 


1.513 

4.984 

4.183 

0.534 

0.623 

0.623 

0.623 


TOTAL  ENERGY  CONSUMED  BY  LIGHTING 


TOTAL  kW  CONSUMED 


SPACE 


HALLS 

OFFICES 

COMPUTER  ROOM 
CONFERENCE  ROOM 
TOWER  1 
TOWER  2 
TOWER  3 


PRESENT 


1.513 

4.984 

4.183 

0.534 

0.623 

0.623 

0.623 


OTHER 

LIGHTS 


WATTAGE  OF 
OTHER  LIGHTS 


0 

0 

60 

0 

150 

150 

150 


TOTAL  kW  CONSUMED 

PRESENT 

T-8 

1.513 

0.99 

4.984 

3.25 

4.603 

3.15 

0.534 

0.35 

1.223 

1.01 

1.223 

1.01 

1.223 

1.01 
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Energy  Conservation  Survey 
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MOTORS 

Location:  Compressor  Room  #  1 


Field  Survey 


EMC  No.  I4O6.M8 
Date: 

Prepared  By: 


Application: 


Compressed  Air  for  Camera  in  Tower  #  1 


Pump  Motor:  A.C.  TEFC 

Manufacturer; 

Manufacturer:  Lincoln 

Model  No.: 

Model  No.:  T-3482  ( Lincoln  Code ) 

Serial  No.: 

Serial  No.:  2278302 

Frame  No.: 

HP: 

5  RPM:  1740 

Pump  Type: 

Volts: 

200/400  FLA: 

GPM:  Head  (ft.): 

Ph/H2 

3/60  LRA: 

Measured  RPM: 

Operating  Hours:  Months  Operating: 

iComments:  INS:  B,  SF:  1.15,  MaxAmb:  40,  EEF  Index:  1 

<,  Nema  Design:  B, 

NemaCode:  J,  Amps:  15.6/7.8, 

MOTORS 

Location:  Compressor  Room  #  2  Application: 

Compressed  Air  for  Camera  in  Tower  #  2 

Pump 

Motor:  A.C.  TEFC 

Manufacturer: 

Manu 

facturer:  Acurate  Air  ENGR,  INC. 

Model  No.: 

No.:  325-14 

Serial  No.: 

No.:  119526LS 

Frame  No.: 

BI31 

5  RPM:  1740 

Pump  Type: 

M 

200/400  FLA: 

GPM:  900  Head  (ft.): 

3/60  LRA: 

Measured  RPM: 

Operating  Hours:  Months  Operating: 

Comments:  INS:  B,  SF:  1.15,  MaxAmb:  40,  EEF  index:  1 

<,  Nema  Design:  B, 

NemaCode:  J,  Amps:  15.6/7.8, 

Vessel  Service  #:  292700 

MOTORS 

Location:  Compressor  Room  #  3  Application: 

Compressed  Air  for  Camera  in  Tower  #  3 

Pump  Motor:  A.C.  TEFC 

Manufacturer: 

Manufacturer:  Lincoln 

Model  No.: 

Model  No.:  T  -  3482  ( Lincoln  Code ) 

Serial  No.: 

Serial  No.:  2580235 

Frame  No.: 

HP; 

5  RPM:  1740 

Pump  Type: 

Volts: 

200/400  FLA: 

GPM:  Head  (ft.): 

Ph/Hz 

3/60  LRA: 

Measured  RPM: _ 

ing  Hours: 


ents:  INS:  B,  SF:  1.15, 
NemaCode:  J, 


Months  Operating: 


MaxAmb:  40,  EEF  index: 

Amps:  15.6/7.8, 


Nema  Design:  B, 


APPENDIX  C 


UTILITY  DATA 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT 


iT/MODIFICATlON  NO. 


13.  EFFECTIVE  DATE  4.  REQUISITION/PURCHASE  REQ.  NO.  I  5.  PROJECT  NO.  (If  applicable ) 


P00006 


6.  ISSUED  BY 


1  Jan  95 


Sales  Officer 
^PeWS‘DPW-PE,  Bldg  174  8 
White  Sands  Missile  Range,  NM 

88002-5076 


7.  ADMINISTERED  BY  (If  other  than  Item  6) 


8,  NAME  AND  ADDRESS  OF  CONTRACTOR  (No.,  street,  county.  State  and  ZIP  Code) 


(^)  |9A.  AMENDMENT  OF  SOLICITATION  NO. 


Detachment  1,  1st  Space  Wing  (AFSPACECOM) 
ATTN:  SMSGT  Luther  Mills 
P.O.  Box  W 

Socorro,  New  Mexico  87801-5000 


9B.  DATED  (SEE  ITEM  1 1) 


lOA.  MODIFICATION  OF  CONTRACT/ORDER 
NO. 


CODE  FACILITY  CODE 


11.  THIS  ITEM  ONLY  APPLIESTO  AMENDMENTS  OF  SOLICITATIONS 

□  The  above  numbered  solicitation  is  amended  as  set  forth  in  Item  14.  The  hour  and  date  specified  for  receipt  of  Offers  1  -J  is  extended.  is  not  ex¬ 

tended. 

Offers  must  acknowledge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  by  one  of  the  following  methods: 

(a)  By  completing  Items  8  and  1 5,  and  returning _ copies  of  the  amendment;  (b)  By  acknowledging  receipt  of  this  amendment  on  each  copy  of  the  offer 

submitted;  or  (c)  By  separate  letter  or  telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLEDG¬ 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER.  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegram  or 
letter,  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  date  specified. 


12,  ACCOUNTING  AND  APPROPRIATION  DATA  (If  required) 


13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/5lf^B^«. 
IT  MODIFIESTHE  CONTRACT/O^&fb^.  AS  DESCRIBED  IN  ITEM  14. 


THIS  CHANGE  ORDER  IS  ISSUED  PURSUANT  TO:  (Specify  authority)  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON¬ 
TRACT  ORDER  NO.  IN  ITEM  lOA. 


■SVAlVlCIS 


B,  THE  ABOVE  NUMBERED  CONTRACT/ORDER  IS  MODIFIED  TO  REFLECT  THE  ADMINISTRATIVE  CHANGES  (such  as  changes  in  paying  office, 
appropriation  date,  etc.)  SET  FORTH  IN  ITEM  14,  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(b). 


C.  THIS  SUPPLEMENTAL  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF: 


D.  OTHER  (Specify  type  of  modification  and  authority) 


E.  IMPORTANT :PURCHASER  js  not,  EU  is  required  to  sign  this  document  and  return _ copies  to  the  issuing  office. 


14.  DESCRIPTION  OF  ipM^aNSWCMT/MODIFICATION  (Organized  by  UCFtection  headings,  including  solicitation/contract  tubject  matter  where  feasible.) 


CHANGE  OF  RATES  as  follows: 

SPECIAL  PROVISIONS  A  (Electric  Service):  RATE  A  -  $0. 0821/KWH 
SPECIAL  PROVISIONS  B-1  (Propane  Gas  Service):  RATE  A  -  $0. 6940/GAL 
SPECIAL  PROVISIONS  C  (Water  Service) :  RATE  A  -  $1.3593/KGAL 
SPECIAL  PROVISIONS  F  (Refuse  Disposal  Service) :  RATE  A  -  $1.4513/CY 


Except  as  provided  herein,  all  terms  and  conditions  of  the  document  referenced  In  Item  9A  or  lOA,  as  heretofore  changed,  remains  unchanged  and  in  full  force 

and  effect.  _ _ _ 

16A.  NAME  AND  TITLE  OF  CONTRACTING  OFFICER  (Type  or  print) 


IbA.  NAME  AND  TITLE  OF  SIGNER  (Type  or  pnnt) 


-  PURCHASER 


(Signature  of  person  authorized  to  sign) 


NSN  7540-01  152-8070 
PREVIOUS  EDITION  UNUSABLE 


JULIAN  T.  DELGADO 
Utilities  Sales  Officer 


1 5C.  DATE  SIG N ED|16B.  UNITED  STATES  OF  AM 


(Signature  of 


16C.  DATE  SIGNED 

p  /  fkS  fr' 


STANDARD  FORM  30  (REV.  10-83) 
Prescribed  by  GSA 
FAR  (48  CFR)  53.243 


CONTRACT  NO.  DAAD07 - 89 - S - 0034 
MODIFICATION  P00006 


DETACHMENT  1,  1st  SPACE  WING  (AF) 
RATE  A  -  CY  95 


Electricity: 

Bldg  34568  -  Metered 
Bldg  34226  -  Metered 

Propane  Gas:  Charge  is  made  from  metered  consumption. 
Water:  FLAT  RATE 

6.5  KGAL/yr/employee  x  26  employees  =  169  KGAL/yr 
169  Kgal/yr  x  $1.3593/Kgal  =  $229.72  per  yr 

$  19.14  per  month 


Refuse:  FLAT  RATE 

Bldg  34568: 

14.27  CY/yr/person  x  24  people  =  342.48  CY/yr 

342.48  CY/yr  x  $1.4513  =  $497.04  per  yr 

$  41.42  per  month 


Bldg  34226: 

14.27  CY/yr/person  x  2  people  =  28.54  CY/yr 

28.54  CY/yr  x  $1.4513  =  $41.42  per  yr 

$  3.45  per  month 
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MAR. -I/' 95 (MON)  11:18  GEODSS  DET  1 


TEL:505  349  4137 


P.OOl 


PRC  ine. 

GEODSS  Site  1 
P.O.  Bo*  1159 
Socorro,  NM  87801 


PRC 

March  27,  1995 


Attn:  Dennis  Jones; 

The  electric  meter  installed  at  the  GEODSS  site  on  WSMR  New 
Mexico  is  labeled  as  follows. 


Manufacturer  westinghouse 


Class 

Volts 

Type 

Form 

Style 

TA 

Kh 

Two  stator 


20 

120 

4WY 

D458M 

6S 

280C021G60 

2.5 

1.8 

Watt  Hour  meter 


60  Hz 
PTR 
PKh 
CTR 


2.4/1 

691.2 

800/5 


The  meter  has  a  secondary  plate  with  the  following  information. 
Ser  3947514 

Mark  lo  Demand  Register 
120V  60Hz 

F.5  KW  13.824/27.648 
Reg  Ratio  14  101/216 
t-15 

Direct  reading  for  Kh  6912 


If  you  need  any  more  information  please  feel  free  to  contact  me. 
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[iviMy 


THU  JUN  1,  1995  9:51:29  AM 

TEST  STATUS:  AS  FOUND 

FORM:  6S  120  VOLTS  2.50  AMPS  Kh=  1.80 
REV:FL=  5  PF=  5  LL=  1  N=  0  Nt=  0 
SERIES  LEFT  COMMON  RIGHT 
FL  100.31  99.34  100.18  100.43 

%  REG.  PF  99.76  100.41  100.36  100.36 
LL  99.58 


ZIA  ELECTRICAL  PRODUCTS 


Customer  #; 

Serial  ‘ 

Reading:  ^  ,  — 

Meter 

Tested  by;  ■  . 

Comments:  ...i.— ■  i,  — , 


THU  JUN  1,  1995  10:48:34  AM 

TEST  STATUS;  AS  LEFT 

0  VOLTS  2.50  AMPS  Kh=  1.80 
PF=  5  LL=  1  N=  0  Nt=  0 

SERIES  LEFT  COMMON  RIGHT 

FL  100.79  100.08  100.93  100.33 

PF  100.26  100.79  101.05  100.50 

LL  100.14 


FORM: 

6S  1 

REV:FL 

=  5 

FL 

%  REG. 

PF 

LL 
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ELECTRICITY  PURCHASED  &  GENERATED  OCT  1991-  JAN  1995 


MONTH 


MONTHLY  CONSUMPTION 


(HMW)  agwnsNOO  Anoiaioana 
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MONTH 


•lili 


YEARLY 


YEARLY  TOTALS 


OCT 
NOV 
DEC 
1991  JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
TOTAL 


ELECTRIC 
CONSUMED(MWH) : 

109.31 

88.2 

74.9 

90.9 
71^ 
72.91 
7^ 
83.7 1 
8^ 
76.3; 
72.9; 

110.2; 

1012.9. 


MONTHLY 

COST 


DIESEL  FUEL  IMONTHL 
ONSUMED (GAU  COST 


8033.55 

288 

296.64 

6482.70 

192 

197.76 

5505.15 

1768 

:  1821.04 

6681.15 

_ _ _  — - _ — - 

232 

238.96 

5284.65 

520 

i  535.6 

5358,15 

568 

- 1 

585.04 

5725.65 

624 

642.72 

6151.95 

464 

477.92 

6159.30  i 

536 

552.08 

1 _ 

5608.05 

1528 

1573.84 

5358.15 

632 

650.96 

8099.70 

400 

412 

74448.15 

7752 

7984.^ 

OCT 

83.9 

6166.65 

48 

49.44 

NOV 

105.2 

7732.2 

32 

32.96 

DEC 

80.6; 

5924.1 

352 

362.56 

1992 

JAN 

101.5 

7460.25 

104 

107.12 

FEB 

91.3 

6710.55 

80: 

82.4 

MAR 

85.7 

6298.95 

160: 

164.8 

APR 

85.3 

6269.55 

352 

362.56 

MAY 

83.4 

6129.9 

784 

807.52 

JUN 

74.1 

5446.35 

592 

609.76 

JUL 

96.1 

7063.35 

608 

626.24 

AUG 

90.7 

6666.45 

784 1 

807.52 

SEP 

80.8: 

5938.8 

216 

222.48 

TOTAL 

1058.6: 

77807.1 

4112 

4235.36 

OCT 

99.1 

7283.85 

168 

173.04 

NOV 

77.1 

5666.85 

_ 

16.48 

DEC 

65.9 

4843.65 

1896 

1952.88 

JAN 

91.6 

6732.6 

96 

98.88 

FEB 

79.6 

5850.6 

16 

16.48 

MAR 

7^ 

5806.5 

176 

181.28 

APR 

88.7 

6519.45 

80 

82.4 

MAY 

61.9 

4549.65 

256 

263.68 

JUN 

12i 

I _ _ _ i 

882 

457 

470.71 

JUL 

13.6; 

999.6 

784 

807.52 

AUG 

11.7 

859.95 

1392| 

1433.76 

SEP 

11.7: 

859.95 

96; 

98.88 

TOTAL 

691.9; 

50854.65 

5433; 

5595.99 

C-8 


YEARLY 


1  1  : 
i  _ !  _ _ _ ^ - - - — - -  . - _____ - - — . 

OCT  i 

30 

2205 

48^ 

49.44 

NOV  ! 

91.5 

6725.25* 

64- 

65.92 

DEC 

73.25: 

5383.875 

80; 

82.4 

1994 

JAN 

91.331 

6712.755 

24: 

24.72 

6179.6181 

0 

MAR 

23 

1741.1 

! 

0 

APR 

72 

5450.4 

i 

0 

MAY 

73.7 

5579.09 

; 

0 

JUN 

63.4 

4799.38 

0 

JUL 

80.78 

6115.046 

! 

0 

AUG 

97.96 

7415.572 

i 

0 

SEP 

98.4 

7448.88 

0 

TOTAL 

876.953 

65755.966 

216 

222.48 

i 

OCT 

77.98 

5903.086 

NOV 

97.92 

7412.544 

iDEC 

82.06 

6211.942 

1995 

8305.236 

!  TOTAL 

359.12 

27832.808 

1 

!  I 

ELECTRIC 

DIESEL  FUEL  : 

MONTHLY 

YEAR 

CONSUMPTION 

COST  $ 

ONSUMED  (GAL 

COST 

1991  i 

1012.9 

74448.15 

7752 

7984.56 

19921 

1058.6 

77807.1 

4112 

4235.36 

1993 

691.9 

50854.65 

5433 

5595.99 

1994 

876.953 

65755.966 

216 

222.48 

1995 

359.12 

27832.808 
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APPENDIX  D 


COMPUTER  SIMULATIONS 


EZDOE  Model  Data 


ELECTRICAL  DATA  FROM  SITE 


ELECTRIC 

CONSUMED 

(MBTU) 

EZDOE  ELECTRIC 

CONSUMED 

(MWH) 

1994 

JAN 

285.20 

83.58 

FEB 

249.90 

73.24 

MAR 

272.83 

79.96 

APR 

274.47 

80.44 

MAY 

302.69 

88.71 

JUN 

344.08 

100.84 

JUL 

360.70 

105.71 

AUG 

346.30 

101.49 

SEP 

314.83 

92.27 

OCT 

278.59 

81.65 

NOV 

263.28 

77.16 

DEC 

280.48 

82.20 

TOTAL 

3573.35 

1047.25 

1994  ELECTRIC 

CONSUMED 

(MWH) 

1992  ELECTRIC 

CONSUMED 

(MWH) 

1991  ELECTRIC 

CONSUMED 

(MWH) 

91.33 

101.50 

90.90 

91.30 

71.90 

23.00 

72.90 

72.00 

85.30 

77.90 

73.70 

83.40 

83.70 

63.40 

74.10 

83.80 

80.78 

96.10 

76.30 

97.96 

90.70 

72.90 

98.40 

80.80 

110.20 

77.98 

99.10 

83.90 

97.92 

77.10 

105.20 

82.06 

65.90 

80.60 

940.16 

1031.00 

1010.20 
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HUAC  (iUK 
LIGHTS 


TOTftL  SITE  ELECTRICITV  ENERGY  USE  3281. 7S  NBTU 


SPACE  COOL  38.92X 
SPACE  HEAT  1.68x 
HISC  EQUIP  37.60X 


d-  ^  I  ll  ^  ^  €>j.  7^ 


D-3 


~h 

T-*? 


D-4 


+- 

BCO  —  ^ 
t- 


C^ht'lii.^  ^  eA"?*" 

{  —  S'  ^  't'  ►  ‘T^ 

V 

ups  Al^  i  I'P 


D-5 


TOTAL  SITE  ELECTRICITY  EHERGY  USE  2617.7  tIBTU 


HUAC  AUX 
LIGHTS 


6,  %  \o 
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IKPUT  LOADS 


$ . . . . $ 

$EZ«DOE  LOADS  INPUT$ 

$ . . . $ 


$  GENERAL  PROJECT  DATA 

TITLE  LINE-1  *  EMC  ENGINEERS  INC.  * 

LINE-2  *EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC* 
LINE- 3  *  DENVER,  CO  80227  * 


LINE-4  *GEODSS  SITE  DOE  EVALUATION 


ABORT 
DIAGNOSTIC 
LOADS -REPORT 


BUILDING - LOCATION 


RUN-PERIOD 


ERRORS  . , 

WARNINGS  . . 

VERIFICATION= (LV-B , LV-D, LV- F, LV-G , LV- I) 
SUMMARY=(LS-A,LS-B,LS-C,LS-D) 

HOURLY- DATA- SAVE  «=  YES 
ALTITUDE  =  4998. 

SHIELDING-COEF  =  0.31 
X-REF  =0.0 
Y-REF  =0.0  - . 

JAN  1  1994  THRU  DEC  31  1994 


$  SCHEDULES 


D  LIGHTS 


=DAY- SCHEDULE 


(1,6)  (0.75) 

(7,16)  (1.) 

(17,24)  (0.75) 


SSH  LIGHTS  =DAY- SCHEDULE 


(1,6)  (0.4) 

(7,16)  (0.16) 

(17,24)  (0.4) 


DAYOCCUP 


=DAY- SCHEDULE 


(1,5)  (0.25) 

(6)  (0.5) 

(7,10)  (1.) 

(11,13)  (0.75) 

(14,16)  (1.) 

(17)  (0.5) 

(18,24)  (0.25) 


SSH  OCCUP  =DAY- SCHEDULE 


(1,6)  (0.25) 

(7,16)  (0.14) 

(17,24)  (0.25) 


OFFICEQUIP  =DAY- SCHEDULE 


(1,5)  (0.5) 

(6)  (0.75) 

(7,16)  (1.) 

(17)  (0.75) 

(18,24)  (0.5) 


D  ON 


=DAY-SCHEDDLE  (1,24)  (1.)  .. 


SSHOFFEQUP  =DAY- SCHEDULE  (1,6)  (0.6) 

(7,16)  (0.25) 
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(17,24)  (0.6)  .. 


CONFOCCUP  «DAY“ SCHEDULE 

(1,9) 

(0.) 

(10,12)  (l.,0.,l.i 

(13,24)  (0.)  .. 

TOWERLIGHT  =DAY- SCHEDULE 

(1,5) 

(0.) 

(€)  (1 

.) 

(7,11) 

(0.) 

(12)  (1.) 

(13,16)  (0.) 

(17)  (1.) 

(18,24)  (0.)  .. 

TOWEQUI P  =DAY -  SCHEDULE 

(1,6) 

(1.) 

(7,14) 

(0.) 

(15,24)  (1.)  .. 

ld_off  =DAY-SCHEDULE 

(1,24) 

(0.)  .. 

infiltow  «DAY-SCHEDULE 

(1,6) 

(5.) 

(7,17) 

(1.) 

(18,24)  (5.)  .. 

SIMINFIL  =DAY- SCHEDULE 

(1,6) 

(1.) 

(7,18) 

(0.) 

(19,24)  (1.)  .. 

WEEKLIGHTS  *WEEK“SOJiT)ULE 

(WD) 

D_LIGHTS 

(WEH) 

SSH_LIGHTS 

V^EKLYPEOP  *WEEK*SaiEDULE 

(WD) 

DAYOCCUP 

(WEH) 

SSH_OCCUP 

W_EQUIP  «WEEK- SCHEDULE 

(vro) 

OFFICEQUIP 

(WEH) 

SSHOFFEQUP 

W_CONFOCCU  cWEEK- SCHEDULE 

(ALL) 

CONFCXCUP 

LITETOWER  =WEEK- SCHEDULE 

(ALL) 

TOWERLIGHT 

T  EQUIP  cWEEK-SCHEDULE 

(ALL) 

TOWEQUI P  . 

cOT^eguip  kWEEK-SCTIEDULE 

(ALL) 

D_ON  . . 

lw_off  =WEEK- SCHEDULE 

(ALL) 

ld_of f  . . 

towinfil  rrWEEK- SCHEDULE 

(ALL) 

infiltow 

INFILSUM  =WEEK- SCHEDULE 

(ALL) 

SUMINFIL 

$  YEAR  SCHEDULE 

y_lights  ^SCHEDULE  THRU  DEC  31  WEEKLIGHTS  . . 

$  YEARLYOCCUP 

A_(X:CUP  =SCHEDULE  THRU  DEC  31  V?EEKLYPEOP  .  . 

$  YEARLY  EQUIPMENT 
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Y_EQUIP  ^SCHEDULE  THRU  DEC  31  W_EQUIP 

$  OCUUPANCYOFCONFERENCERM 

OCCUCONFRM  ^SCHEDULE  THRU  DEC  31  W^CONFOCCU 

$  TOWER  LIGHTS 

T_LIGHTS  =SCHEDULE  THRU  DEC  31  LITETOWER 

$  EQIPMENT  IN  TOWER 

TOWEREQUIP  =SCHEDULE  THRU  DEC  31  T_EQUIP 

$  computer  room  equip 

equipcomp  =SCHEDULE  THRU  DEC  31  compequip 

L-hrly_rps  =SCHEDULE  THRU  MAR  12  lw_off 

THRU  MAR  13  compequip 

THRU  SEP  7  lw__off 

THRU  SEP  8  compequip 

THRU  DEC  31  lw_off  . - 

$  infiltration  into  tower 

towerinfil  ^SCHEDULE  THRU  APR  1  towinfil 

THRU  NOV  1  INFILSUM 

THRU  DEC  31  towinfil 


$  CONSTRUCTION  TYPES 


$  ROOF  OVER  MAIN  BUILDING 

TOP_ROOF  ^LAYERS  MATERIAL® (RGO 1 , BRO 1 , IN3  7 , AL2  3 ) 

THICKNESS® (0.042,0.031,0.333, 0.000) 
REGROOF  =CONSTRUCTION  LAYERS  ®  TOP__ROOF 

ABSORPTANCE  ®  0.600  .. 

$  WALL  AROUND  TOWERS 

T_WALL  =LAYERS  MATERIAL® (CC07 , IN02 , GP02 ) 

THICKNESS® (1 . 000 , 0 . 296 , 0 . 052 ) 
TOWERWAL  =CONSTRUCTION  LAYERS  =  T_WALL 

ABSORPTANCE  =0.650 

$  FLOOR  OF  BLDG  (NOT  COMP  ROOM) 

FLOOR  =CONSTRUCTION  U- VALUE  =  0.800  .. 

$  DOKE  ON  TOWER 

TOWEROOF  =CONSTRUCTION  U-VALUE  =  0.048 

ABSORPTANCE  =  0.400 

$  CEILING  WITH  4 . 5  FT  PLENUM 
REGCEIL  =LAYERS  MATERIAL® (HF-E4 , AC03 ) 

THICKNESS® ( 0 . 000 , 0 . 063 ) 

CEILING  =CONSTRUCTION  LAYERS  ®  REGCEIL 

$  CEILING  WITH  4 . 5  FT  PLENUM 
T_CEILIG  ®LAYERS  MATERIAL® (HF-E4 , INO 3 , HF-El) 

THICKNESS® (0 . 000 , 0 . 511 , 0 . 063 ) 
TOWCEIL  =CONSTRUCTION  LAYERS  ®  T_CEILIG  . . 
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BUILDING 

MATERIAL= {CB14 , IN02 , PW05 , GP02 ) 
THICKNESS* (0 . €67, 0  -  296 , 0 . 063 , 0 . 052 ) 

LAYERS  *  WALL 
ABSORPTANCE  *  0-650  -- 

ROOM 

MATERIAL* (CB14, IN02 , PW05 , GP02 } 
THICKNESS* (0-667, 0 .296, 0.063,0.052) 
LAYERS  *  C_WALL 

$  FLOOR  OF  COMPUTER  ROOM 
FLOORCOM  ^CONSTRUCTION  U- VALUE  *  0.800  .. 

$  INT  WAL  IN  CCMPUTER  ROOM 
INWALL  =LAYERS  MATERIAL* (CB12 , PWO 5 , GPO 2 ) 

THICKNESS* (0 .667, 0 .063 , 0 .052) 
INTWALL  = CONSTRUCT I ON  LAYERS  *  I_WALL 

GEODSS  =:GLASS-TYPE  GLASS -TYPE -CODE  *  1 

INSIDE-^ISS  *  0 
VIS-TRANS  =  0.00  .  . 


$  REGULAR  WALL  AROUND 
WALL  srLAYERS 

REGWALL  ^CONSTRUCTION 

$  INT  WAL  IN  COMPUTER 
C_WALL  =LAYERS 

CCMPWAL  ^CONSTRUCTION 


$  SPACE  DESCRIPTIC^J 


CONFERENCE  =SPACE  AREA  *  348.0  VOLUME  =  2786.0 

ZONE -TYPE  =  CCMIDITIONED  PEOPLE -SCHEDULE  *  OCCUCONFRM 
NU?®ER- OF -PEOPLE  =  1.0  PEOPLE -HEAT -GAIN  =  350.0 
PEOPLE-HG-LAT  =  125.0  PEOPLE-HG-S^S  *  250.0 
LIGHTING-TYPE  =  REC-FLUOR-NV  LIGHTING-KW  *0.53 
LIGHT- TO- SPACE  =  0.8  LIGHT-TO- OTHER  »  0.2 
LIGHT- HEAT -TO  =  CC»IFPL1NIM 
LIGHTING -SCHEDULE  =  OCCUCC»?nU4 

EQUIP -SCHEDULE  =  OCCUCC»JFRM  EQUIPMENT- KW  =0.5 
FURNITURE -TYPE  =  HEAVY  FORN-WEIGHT  *  4  . 

INF-METHOD  =  CRACK  NEUTRAL- ZONE -HT  =6.0 


I-W  HEIGHT  =8.0  WIDTH  =  18.4  CONS  =  INTWALL 

NEXT-TO  »  HALLS 

I-W  HEIGHT  =  8.0  WIDTH  =  19.0  CC^S  =  INTWALL 

NEXT-TO  =  HALLS 

I-W  HEIGHT  =8.0  WIDTH  =18.4  CONS  =  INTWALL 

NEXT-TO  =  COMPUTERRM 


I-W  HEIGHT  =8.0  WIDTH  =  19.0  CONS  =  INTWALL 

NEXT-TO  =  CCMPUn^RM 


HALLS  =SPACE  AREA  =  5285.5  VOLIME  =  42284.0 

ZONE -TYPE  =  CONDITIONED  PEOPLE -SCHEDULE  =  A_OCCUP 
NUI^ER- OF -PEOPLE  «  4.0  PEOPLE -HEAT -GAIN  =  350.0 
PEOPLE-HG-LAT  =  125.0  PEOPLE -HG- SENS  =  250.0 
LIGHTING-TYPE  =  REC-FLUC^-NV  LIGHTING-KW  =  6.5 
LI(3HT- TO -SPACE  =  0.8  LIGHT -TO -OTHER  =  0.2 
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LIGHT- HEAT-TO  «  HALLPLENUM 
LIGHTING-SCHEDULE  =  y_lights 

EQUIP-SCHEDDLE  «  Y^EQUIP  EQUIPMENT-KW  =5.35 
FURNITURE -TYPE  =  LIGHT  INF-METHOD  =  CRACK 
NEUTRAL-ZONE-HT  =  0.0 


E-W 

HEIGHT  = 

AZIMUTH 

:  8.0 

=  315 

WIDTH  =  80.0 

CONS 

=  REGWALL 

E-W 

HEIGHT  = 

AZIMUTH 

8.0 

=  45 

WIDTH  =  117.6 

CONS 

=  REGWALL 

E-W 

HEIGHT  = 

AZIMUTH 

8.0 

=  135 

WIDTH  =80.0 

CONS 

=  REGWALL 

U-W 

HEIGHT  = 

1.0 

WIDTH  =80.0 

CONS  = 

FLOOR  . . 

U-W 

HEIGHT  = 

117.6 

WIDTH  =1.0 

CONS 

=  FLOOR  . . 

U-W 

HEIGHT  = 

1.0 

WIDTH  =80,0 

CONS  = 

FLOOR  . . 

TOWER_l  =SPACE  AREA  =  576.0  VOLUME  =  14976,0 

ZONE -TYPE  =  CONDITIONED  PEOPLE - SCHEDULE  =  T_LIGHTS 
NUMBER-OF-PEOPLE  =2.0  LIGHTING-TYPE  =  INCAND 
LIGHTING-KW  =1.23  LIGHTING -SCHEDULE  =  T_LIGHTS 
EQUIP- SCHEDULE  =  TOWEREQUIP  EQUIPMENT-KW  =4.39 
EQUIP- SENSIBLE  =  0.3  INF-METHOD  =  AIR-CHANGE 
AIR-CHANGES/HR  *  0.75  INF-SCHEDULE  =  towerinfil 

ROOF  HEIGHT  =24.0  WIDTH  =24.0  CONS  =  TOWEROOF 

TILT  =0 

E-W  HEIGHT  =26.0  WIDTH  =24.0  CONS  =  TOWERWAL 

AZIMUTH  =45 

E-W  HEIGHT  =26,0  WIDTH  =24.0  CONS  =  TOWERWAL 

AZIMUTH  =  135 

E-W  HEIGHT  =26.0  WIDTH  =24,0  CONS  =  TOWERWAL 

AZIMUTH  =  225 

U-W  HEIGHT  =24.0  WIDTH  =1.0  CONS  =  FLOOR  . . 

E-W  HEIGHT  =26.0  WIDTH  =24.0  CONS  =  TOWERWAL 

AZIMUTH  =  315 


U-W 

HEIGHT 

=  24.0 

WIDTH  = 

1.0 

CONS 

=  FLOOR 

U-W 

HEIGHT 

=  24.0 

WIDTH  = 

1.0 

CONS 

=  FLOOR 

U-W 

HEIGHT 

=  24.0 

WIDTH  = 

1.0 

CONS 

=  FLOOR 

TOWER_3  =SPACE  AREA  =  576.0  VOLUME  =  14976.0 

ZONE-TYPE  =  CONDITIONED  PEOPLE -SCHEDULE  =  T_LIGHTS 
NUMBER-OF-PEOPLE  =2.0  LIGHTING-TYPE  =  INCAND 
LIGHTING-KW  =1.23  LIGHTING- SCHEDULE  =  T_LIGHTS 
EQUIP- SCHEDULE  =  TOWEREQUIP  EQUIPMENT-KW  =4.39 
EQUIP- SENSIBLE  =  0.3  INF-METHOD  =  AIR-CHANGE 
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AIR-OiANGES/HR  =0.75  INF-SCHEDULE  =  towerinfil 


ROOF 

HEIGHT  =24.0 

TILT  =0 

WIDTH 

=  24.0 

CONS 

=  TOWEROOF 

E-W 

HEIGHT  =26.0 

AZIMUTH  =45 

WIDTH 

=  24.0 

CONS 

=  TOWERWAL 

E-W 

HEIGHT  =26.0 

AZIMUTH  =135 

WIDTH 

=  24.0 

CONS 

»  TOWERWAL 

E-W 

HEIGHT  =26,0 

AZIMUTH  *  225 

WIDTH 

*24.0 

CONS 

*  TOWERWAL 

U-W 

HEIGHT  =24.0 

WIDTH  = 

1.0 

CONS  = 

FhCOK  . . 

E-W 

HEIGHT  =26.0 

AZIMUTH  =  315 

WIDTH 

(1 

o 

CONS 

=  TOWERWAL 

U-W 

HEIGHT  =24.0 

WIDTH  = 

1.0 

CONS  = 

FLOOR  . . 

U-W 

HEIGHT  =24.0 

WIDTH  = 

1.0 

CONS  = 

FLOOR  . . 

U-W 

HEIGHT  =24.0 

WIDTH  = 

1.0 

CONS  = 

FLOOR  . . 

COMPUTERRM  =SPACE 


AREA  =  4037.4  VOLtME  =  36337.0 

ZCMJE-TYPE  =  CONDITIONED  PEOPLE -SCH^ULE  =  equipcon^ 
NDhffiER- OF -PEOPLE  =4.0  PEOPLE -HEAT -GAIN  =  350.0 
PEOPLE -HG-LAT  *=  125.0  PEOPLE -HG-SOJS  =  250.0 
lighting-type  =  REC-FLUOR-NV  LIGHTING-KW  =  4.72 
LIGHT -TO- SPACE  =0.8  LIGHT -TO -OTHER  =  0.2 
LIGHT-HEAT-TO  =  COMPRMPLN 
LIGHTING-SC3iEDULE  =  equipcomp 

EQUIP- SCniEDULE  =  equipcoti^  EQUIPMENT-KW  =  29.0 
EQUIP -SENSIBLE  =  0.67  INF-METHOD  =  CRACK 
neutral- ZONE -HT  =*"0.0 


I-W  HEIGHT  =  9.0  WIDTH  =  59.6  CONS  =  INTWALL 

NEXT-TO  =  HALLS 

I-W  HEIGHT  =  9.0  WIDTH  =  40.6  CONS  =  INTWALL 

NEXT-TO  =  HALLS 

I-W  HEIGHT  =9.0  WIDTH  =  49.3  CONS  =  INTWALL 

NEXT-TO  =  HALLS 

I-W  HEIGHT  =9.0  WIDIH  =  18.3  CONS  =  INTWALL 

next -TO  =  CONFERENCE 

I-W  HEIGHT  =  9.0  WIDTH  =19.0  CC»JS  =  INTWALL 

NEXT-TO  =  CONFERENCE 

E-W  HEIGHT  =  9.0  WIDTH  =  67.6  CCWS  =  COIPWAL 

AZIMUTH  =225 


U-W 


HEIGHT  =  67.6  WIDTH  =  1.0  COTS  =  FLOORCOT  .. 


AREA  =  348.0  VOLUME  =  1879,2 
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CONFPLENUM  =SPACE 


ZONE-TYPE  =  UNCONDITIONED 


COMPRMPLN 


I-W  HEIGHT  =5.4  WIDTH  =  18.4  CONS  =  INTWALL 

NEXT -TO  =  COMPRMPLN 

I-W  HEIGHT  =5.4  WIDTH  =19.0  CONS  =  INTWALL 

NEXT -TO  =  COMPRMPLN 

I-W  HEIGHT  =  5.4  WIDTH  =  18.4  CONS  =  INTWALL 

NEXT -TO  *=  HALLPLENUM 

I-W  HEIGHT  =5.4  WIDTH  =19.0  CONS  =  INTWALL 

NEXT -TO  =  HALLPLENUM 

I-W  HEIGHT  =18.4  WIDTH  =19.0  CONS  =  CEILING 

NEXT -TO  =  CONFERENCE 

ROOF  HEIGHT  =17.4  WIDTH  =19.0  CONS  =  REGROOF 

TILT  =0 

ROOF  HEIGHT  =1.0  WIDTH  =19.0  CONS  =  REGROOF 

TILT  =0 


=SPACE  AREA  =  4037.4  VOLUME  =  17764.6 

ZONE-TYPE  =  UNCONDITIONED  INF-METHOD  =  CRACK 
NEUTRAL-2C»JE-HT  =  0.0 

I-W  HEIGHT  =4.4  WIDTH  =59.6  CONS  =  INTWALL 

NEXT-TO  =  HALLPLENUM 

I-W  HEIGHT  =4.4  WIDTH  =  40.6  CONS  =  INTWALL 

NEXT-TO  =  HALLPLENUM 

I-W  HEIGHT  =4.4  WIDTH  =49.3  CONS  =  INTWALL 

NEXT-TO  =  HALLPLENUM 


HEIGHT  =4.4  WIDTH  =18.3  CONS  =  INTWALL 
NEXT-TO  =  CONFPLENUM 


I-W 


HEIGHT  =4.4  WIDTH  =19.0  CONS  =  INTWALL 
NEXT-TO  =  CONFPLENUM 


HEIGHT  =49.3  WIDTH  =59.6  CONS  =  CEILING 
NEXT-TO  =  COMPUTERRM 

HEIGHT  =  18.3  WIDTH  =  40.6  CONS  =  CEILING 
NEXT-TO  =  COMPUTERRM 


E-W  HEIGHT  =4.4  WIDTH  =67.6  CONS  =  COMPWAL 

AZIMUTH  =225 

ROOF  HEIGHT  =  49.3  WIDTH  =  59,6  CONS  =  REGROOF 

TILT  =0 

ROOF  HEIGHT  =  18.3  WIDTH  =  40.6  CONS  =  REGROOF 

TILT  =0 


AREA  =  5285.5  VOLUME  =  28541.7 
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HALLPLENUM  =SPACE 


ZONE -TYPE  s  mCC^DITIONED  INF -METHOD  *  CRACK 
NEUTRAL-ZONE-HT  =0.0 


TOWER  2 


E-W  HEIGHT  =  5.4  WIDTH  =  80.0  CONS  =  REGWALL 

AZIMUTH  =  315 

E-W  HEIGHT  =5.4  WIDTH  =  117.6  CONS  =  REGWALL 

AZIMUTH  =45 

E-W  HEIGHT  =  5.4  WIDTH  =  80.0  CONS  =  REGWALL 

AZIMUTH  =135 

I-W  HEIGHT  =25.0  WIDTH  =80.0  CONS  =  CEILING 

NEXT -TO  =  HALLS 

I-W  HEIGHT  =67.6  WIDTH  =19.0  CONS  =  CEILING 

next- TO  =  HALLS 

I-W  HEIGHT  =  25.0  WIDTH  =  80.0  CONS  =  CEILING 

NEXT -TO  =  HALLS 

ROOF  HEIGHT  =  25.0  WIDTH  =  80.0  CONS  =  REGROOF 

TILT  =0 

ROOF  HEIGHT  *  67.6  WIDTH  =19.0  CONS  =  REGROOF 

TILT  =0 

ROOF  HEIGHT  =  25.0  WIDTH  =  80.0  CCWS  =  R^ROOF 

TILT  =0 

=SPACE  AREA  =  576.0  VOLUME  =  14976.0 

ZONE -TYPE  =  CONDITICttJED  PEOPLE -SCHEDULE  =  T_LIGHTS 
NIMBER- OF -PEOPLE  =  2.0  LICaiTING-TYPE  =  INCAND 
LIGHTING-KW  =  1.23  LIGHTING- SCHEDULE  =  T__LIGHTS 
EQUIP -SCHEDULE  =  TOWE31EQUIP  EQUIPMENT-KW  =  4.39  , 

EQUIP -SENSIBLE  =  0.3  INF-METHOD  =  AIR-CHANGE 
AIR-OiANGES/HR  =0.75  INF-SCHEDULE  =  towerinfil 


ROOF 

HEIGHT  =24.0 

TILT  =0 

WIDIH 

=  24.0 

CONS 

=  TOWEROOF 

E-W 

HEIGHT  =26.0 

AZIMUTH  =  45 

WIDTH 

=  24.0 

CONS 

=  TOWERWAL 

E-W 

HEIGHT  =26.0 

AZIMUTH  «  135 

WIDTH 

=  24.0 

CC^S 

=  TOWERWAL 

E-W 

HEIGHT  =26.0 

AZIMUTH  =  225 

WIDTH 

=  24.0 

CONS 

=  TOWERWAL 

U-W 

HEIGHT  =24.0 

wiDra  : 

=  1.0 

CONS  = 

FLOOR  . . 

E-W 

HEIGHT  =26.0 

AZIMUTH  =  315 

WIDTH 

=  24 . 0 

CONS 

=  TOWERWAL 

U-W 

HEIGHT  =24.0 

WIDTH  = 

^  1.0 

CONS  = 

FLOOR  . . 

U-W 

HEIGHT  =24.0 

WIDTH  = 

»  1.0 

CONS  = 

FLOOR  . . 
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u-w 


HEIGHT  =24,0  WIDTH  =  1.0  CONS  =  FLOOR 


$  HOURLY  REPORT  DESCRIPTION 

GLOBAL_BLK  ^REPORT- BLOCK  VARIABLE -TYPE  =  GLOBAL 

VARIABLE-LIST  =  (24,17) 

glob_hrly  =  HOURLY-REPORT  REPORT -SCHEDULE  =  L-hrly_rps 

REPORT-BLOCK  =  <GLOBAL_BLK) 

dup_glob_b  =  HOURLY-REPORT  REPORT- SCHEDULE  =  L-hrly_rps 

REPORT-BLOCK  =  (GLOBAL  BLK) 


END  .  . 
COMPUTE  LOADS 

INPUT  SYSTEMS 


$- . . . $ 

$EZ-DOE  SYSTEMS  INPUT$ 
$* . - . . $ 

$  GENERAL  PROJECT  DATA 

LINE-1  *  EMC  ENGINEERS  INC,  ♦ 

LINE-2  *EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC* 
LINE-3  *  DENVER,  CO  80227  * 

LINE-4  *GEODSS  SITE  DOE  EVALUATION  *  .  . 

ERRORS 

DIAGNOSTIC  WARNINGS  . . 

SYSTEMS-REPORT  VERIFICATION=  (SV-A) 

SUMMARY^ (SS-A, SS-C, SS-K, SS-0) 


TITLE 


ABORT 


$  SCHEDULES 


DAILYTEMP 

*DAY- SCHEDULE 

(1,24) 

(68.)  .. 

TOWER__AHU 

=DAY- SCHEDULE 

(1,24) 

(1.)  .. 

S_GEODSSYS 

=DAY- SCHEDULE 

(1,7) 

(100.) 

(8,15) 

(50.) 

(16,24)  (100.)  .. 

CAMCOMPRES 

=DAY- SCHEDULE 

(1,7) 

(100.) 

(8,15) 

(0.) 

(16,24)  (100.)  .. 

CRU 

*DAY- SCHEDULE 

i-i 

(72.)  .. 

WINTOWER 

eDAY-SCHEDULE 

(1,24) 

(0.)  .. 

COOLCOMP 

«DAY- SCHEDULE 

(1,24) 

(72.)  .. 

ahu2 

=DAY- SCHEDULE 

(1,24) 

(0.26)  .. 

INSIDE 

=WEEK- SCHEDULE 

(ALL) 

DAILYTEMP 

W_GEODSS 

=WEEK- SCHEDULE 

(ALL) 

TOWER_AHU 

WINGEODSS 

=WEEK-SCHEDULE 

(ALL) 

WINTOWER 

W_CAMERA 

=WEEK- SCHEDULE 

(ALL) 

CAMCOMPRES 

COMPHEAT 

=WEEK- SCHEDULE 

(ALL) 

CRU  .  . 
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CONF_AHU 

=WEEK-SCHEDULE 

(ALL) 

TOWER_AHU 

BIGAHU 

= WEEK -SCHEDULE 

(ALL) 

TOWER_AHU 

COMPCOOL 

«WEEK- SCHEDULE 

(ALL) 

COOLCOMP 

w  ahu2 

« WEEK -SCHEDULE 

(ALL) 

ahu2 

$  FULL  TIME  RUNNUNG  AHU 

FULL_0N  ^schedule  thru  dec  31  CONF^AHU 

$  YEARLY  SYSTEMS  TOWERS 

TOVfERYEAR  -SCHEDULE  THRO  APR  1  WINGEODSS 

TTOU  NOV  1  W_GEODSS 

7TOU  DEC  31  WINGEODSS 


$  YEARLY  CAMERA  COMPRESSO 

y_CAMERA  -SCHEDULE  THRU  DEC  31  W_CAMERA 
$  TEMPERATURE  IN  BLDG 

BLDGTEMP  ^schedule  THRU  DEC  31  INSIDE 


^SCHEDULE  THRU  DEC  31  Ca4PHEAT 
^SCHEDULE  THRU  DEC  31  WINGEODSS 
ttSOTEDULE  THRU  MAR  12  WINGEODSS 


$  temperatureofcc^prm 

cxwputer 

s_off 

hrly-sched 

$  HEATER  for  AHU  #1 
heater  =SCHEDDLE 


thru  MAR  13  COHF_AHU 
THRU  SEP  7  WINGEODSS 
thru  SEP  8  CONF_AHU 
THRU  DEC  31  WINGEODSS 

ITOU  APR  1  CONF_AHU 
THRU  NOV  1  WINGEODSS 
THRU  DEC  31  CC»IF_AHU 


$  TEMP  TO  COOL  IN  COMP  RM 

COOL__COMP  ^SCHEDULE  THRU  DEC  31  CCMPCOOh 
$  outside  air  to  ahu2 

oaahu2  =SCHEDULE  THRU  DEC  31  W_ahu2 


$  ZONE  DESCRIPTION 

CCMJFERENCE  -zone  DESIGN-HEAT-T  =  68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP-SCH  =  BLDGT8WP  COOL-TEMP-SCH  =  COMPUTER 
ZCWE-TYPE  =  CONDITICaiED  MAX-HEAT -RATE  =  -1.0 
THERMOSTAT- TYPE  »  PROPORTICSJAL  ASSI(2^-CFM  -  800. 
SIZING-OPTICMJ  =  FROM-IX)ADS  COOLING-CAPACITY  =  10000.0 
COOL-SH-CAP  =  8000.0 

halls  =Z0NE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP- sen  =  BLDGTEMP  COOL-TEMP-SCH  =  COMPUTER 
ZONE-TYPE  =  CCRIDITICMIED 
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TOWER  1 


TOWER  3 


COMPUTERRM 


CONFPLENUM 


COMPRMPLN 


HALLPLENUM 


TOWER  2 


ITOWER 


THERMOSTAT*TYPE  =  PROPORTIONAL  ASSIGNED-CFM  =  4770. 
OUTSIDE-AIR-CFM  =  1247.  SIZING-OPTION  =  FROM-LOADS 
EXHAUST-CFM  =  1247.0  HEATING -CAPACITY  =  -76817.0 
COOLING -CAPACITY  =  113658.0  COOL-SH-CAP  =  102183.0 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP-SCH  =  BLDGTEMP  COOL-TEMP-SCH  =  COMPUTER 
ZONE-TYPE  =  CONDITIONED  MAX-HEAT-RATE  =  -1.0 
THERMOSTAT -TYPE  =  PROPORTIONAL  ASSIGNED-CFM  =  2000. 
SIZING-OPTION  =  FROM-LOADS  EXHAUST-CFM  =  2000.0 
COOLING- CAPACITY  =  62702.0  COOL-SH-CAP  =  62702.0 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP-SCH  =  BLDGTEMP  COOL-TEMP-SCH  =  COMPUTER 
ZONE-TYPE  =  CONDITIONED  MAX-HEAT-RATE  =  -1.0 
THERMOSTAT -TYPE  =  PROPORTIONAL  ASSIGNED-CFM  =  2000. 
SIZING-OPTION  =  FROM-LOADS  EXHAUST-CFM  =  2000.0 
COOLING- CAPACITY  =  62866.0  COOL-SH-CAP  =  62866.0 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP-SCH  =  BLDGTEMP  COOL-TEMP-SCH  =  COOL^COMP 
ZONE -TYPE  =  CONDITIONED 

THERMOSTAT -TYPE  =  PROPORTIONAL  ASSIGNED-CFM  =  36000. 
SIZING-OPTION  =  FROM-LOADS  RATED-CFM  =  36000.0 
HEATING-CAPACITY  =  -345300.0 

COOLING- CAPACITY  =  978600,0  COOL-SH-CAP  =  838200.0 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

ZONE-TYPE  =  UNCONDITIONED  SIZING-OPTION  =  FROM-LOADS 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

ZONE-TYPE  =  UNCONDITIONED  SIZING-OPTION  =  FROM-LOADS 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

ZONE -TYPE  -  UNCONDITIONED  SI ZING- OPTION  =  FROM-LOADS 

=ZONE  DESIGN-HEAT-T  =68.0  DESIGN-COOL-T  =72.0 

HEAT-TEMP-SCH  =  BLDGTEMP  COOL-TEMP-SCH  =  COMPUTER 
ZONE-TYPE  =  CONDITIONED  MAX-HEAT-RATE  =  -1.0 
THERMOSTAT -TYPE  =  PROPORTIONAL  ASSIGNED-CFM  =  2000, 
SIZING-OPTION  =  FROM-LOADS  EXHAUST-CFM  =  2000.0 
COOLING -CAPACITY  =  62702.0  COOL-SH-CAP  =  62702.0 


$  SYSTEM  DESCRIPTION 

=SYSTEM  SYSTEM-TYPE  =  SZRH 

MAX-SUPPLY-T  =  120.0  MIN-SUPPLY-T  =55.0 
HEATING-SCHEDULE  =  S_Off 

COOLING- SCHEDULE  =  TOWERYEAR  MAX -HUMIDITY  =  90.0 
OA-CONTROL  *  FIXED  SUPPLY-CFM  =  2000. 
MIN-OUTSIDE-AIR  =1.0  FAN-SCHEDULE  =  TOWERYEAR 
SUPPLY-STATIC  =2.5  SUPPLY-EFF  =0.72 
NIGHT-CYCLE-CTRL  =  STAY-OFF  NIGHT-VENT-DT  =0.0 
MIN-CFM-RATIO  =1.0  REHEAT- DELTA- T  =  65. 
COOLING-CAPACITY  =  40000,  COOL-SH-CAP  =  40000. 
COOL-FT-MIN  =  0.  FURNACE-AUX  =  0. 

FURNACE-HIR  =1.0 
ZONE-NAMES  =  (TOWERED 
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CRUINT 


^SYSTEM 


2TOWER 


3 TOWER 


REGAHU 


SySTE24-TYPE  »  SZRH 

MAX-SOPPLY-T  »  72.0  MIN-SUPPLY-T  =62.0 
HEATING -SCHEDULE  =  FULL_ON 

COOLING -SCHm^ULE  «  FULL__ON  MAX-Hl^IDITY  =  55.0 
MIN-HUMIDITY  *  30.0  OA-CONTROL  =  FIXED 
SUPPLY-CFM  c  36000.  RETURN-CFM  =  36000. 

MAX -OA- FRACTION  =  0.0  FAN-SCHEDULE  =  FULL_ON 
SUPPLY-STATIC  *  1.5  SUPPLY-EFF  =  0.72 
NIGHT-CYCL.E-CTRL  =  STAY-OFF  NIGHT-VENT-DT  =  0.0 
MIN-CFM-RATIO  =  1.0  REHEAT- DELTA -T  =  65. 

COOLING -CAPACITY  *=  978600.  COOL-SH-CAP  =  83  8200. 
COOL-FT-MIN  «  0.  HEATING -CAPACITY  =  -345300. 
FURNACE -AUX  =  0.  HEAT- SOURCE  =  ELECTRIC 
RETURN  -  AIR- PATTi  =  DUCT 
ZONE -NAMES  =  {COMPUTERRM,  CC^PRMPLN) 

^SYSTEM  SYSTEM-TYPE  =  SZRH 

MAX-SUPPLY-T  =  120.0  MIN-SUPPLY-T  =55.0 
HEATING- SCHEDUI^  =  sjott 

COOLING -SCHEDULE  *=  TOWERYEAR  MAX-HUMIDITY  =90.0 
OA-CCOTROL  =  FIXED  SUPPLY-CFM  =  2000. 

MIN- OUTS  IDE -AIR  =  1.0  F^^-SCHEDULE  =  TOWERYEAR 
SUPPLY-STATIC  =2.5  SUPPLY-EFF  =0.72 
NIGHT-CYCLE-CTRL  =  STAY-OFF  NIGHT-VENT-DT  =  0.0 
MIN-CFM-RATIO  =  1.0  REHEAT- DELTA- T  =  65. 

COOLING -CAPACITY  =  40000.  COOL-SH-CAP  =  40000. 
COOL-FT-MIN  =  0.  FURNACE-AUX  =  0. 

FDRNACE-HIR  =1.0 
ZONE -NAMES  =  (TOWER_2) 

=SYSTEM  SYSTEM -TYPE  =  SZRH 

MAX-SUPPLY-T  =  120.0  MIN-SUPPLY-T  =55.0 
HEATING- SCH12DDLE  «  s_off 

COOLING -SCHEDULE  =  TOWERYEAR  MAX-HUMIDITY  =  90.0 
OA-CONTOOL  =  FIXED  SUPPLY-CFM  =  2000. 
MIN-OUTSIDE-AIR  =  1.0  FAN-SCHEDULE  =  TOWERYEAR 
SUPPLY- STATIC  =2.5  SUPPLY-EFF  »  0.72 
NIGHT-CYCLE-CTRL  =  STAY-OFF  NIGHT-VENT-DT  =0.0 
MIN-CFM-RATIO  =  1.0  REHEAT- DELTA- T  =  65. 

COOLING- CAPACITY  =  40000.  COOL-SH-CAP  =  40000. 
COOL-FT-MIN  =  0.  FURNACE-AUX  =  0. 

FURNACE-HIR  =1.0 
ZCMIE-NAMES  =  (TOWER_3) 

^SYSTEM  SYSTEM-TYPE  =  SZRH 

MAX-SUPPLY-T  =  120.0  MIN-SUPPLY-T  =  58.0 
HEATING -SCHEDULE  =  FULL__ON 

COOLING -SCHEDULE  =  FULL_ON  HEAT-SET-T  =  120.0 
MAX-HUMIDITY  =  80.0  OA-CONTROL  =  FIXED 
SUPPLY-CFM  =  4770.  RETURN-CFM  =  3523. 

MIN -OUTS  IDE -AIR  =  0.26  MAX-OA-FRACTIC^  =  0.26 
FAN- SCHEDULE  =  FULL_ON  SUPPLY- STATIC  =3.0 
SUPPLY-EFF  =  0.72  NIGHT-CYCLE-CTRL  =  STAY-OFF 
NIGHT-VENT-DT  =  0.0  MIN-CFM-RATIO  =  1.0 
REHEAT- DELTA- T  =  65.  COOLING -CAPACITY  =  113658. 
COOL-SH-CAP  =  102183-  COOL-FT-MIN  =  0. 

HEATING- CAPACITY  =  -76817.  FURNACE-AUX  =  0. 
FURNACE-HIR  =  1.0  HEAT-SOURCE  =  ELECTRIC 
RETURN -AIR -PATH  =  DUCT 
ZONE-NM4ES  =  (HALLS ,  HALLPLENUM) 
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CONFRMAHU  =SYSTEM 


SYSTEM -TYPE  =  SZRH 

MAX-SUPPLY-T  =70.0  MIN-SUPPLY-T  =62.0 
HEATING- SCHEDULE  =  s_off  COOLING- SCHEDULE  =  FULL_ON 
MAX-HUMIDITY  =50.0  OA-CONTROL  =  FIXED 
SUPPLY-CFM  =  800.  RETURN-CFM  =  800. 

MAX- OA- FRACTION  =  0.0  FAN- SCHEDULE  =  FULL_ON 
SUPPLY- DELTA -T  =  2.42  SUPPLY- KW  =  0.00031 
NIGHT -CYCLE -CTRL  =  STAY-OFF  NIGHT-VENT-DT  =  0.0 
MIN-CFM-RATIO  =1.0  REHEAT -DELTA-T  =  65. 

COOLING -CAPACITY  =  10000.  COOL-SH-CAP  =  8000. 
COOL-FT-MIN  =  0.  FURNACE-AUX  =  0. 

FURNACE-HIR  =  1.0  RETURN -AIR -PATH  =  DUCT 
ZONE-NAMES  =  (CONFERENCE,  CONFPLENUM) 


$  HOURLY  REPORT  DESCRIPTION 

2one-blk  =REPORT-BLOCK  VARIABLE-TYPE  =  TOWER_l 

VARIABLE-LIST  =  (6,7,17,18)  .. 

ahu-blk  =REPORT-BLOCK  VARIABLE-TYPE  =  ITOWER 

VARIABLE-LIST  =  (5,6,8,1,2,17) 
hrly- Ozone  =  HOURLY -REPORT  REPORT- SCHEDULE  =  hrly-sched 

REPORT- BLOCK  =  (zone-blk) 

hrly-sysl  =  HOURLY-REPORT  REPORT -SCHEDULE  =  hrly-sched 

REPORT-BLOCK  =  (ahu-blk) 


END  .  . 

COMPUTE  SYSTEMS 

INPUT  PLANT 


$ . . . $ 

$EZ-DOE  PLANTS  INPUT$ 
$ - $ 


$  GENERAL  PROJECT  DATA 

TITLE  LINE-1  ♦  EMC  ENGINEERS  INC.  * 

LINE-2  *EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC* 
LINE-3  ♦  DENVER,  CO  80227  * 

LINE-4  *GEODSS  SITE  DOE  EVALUATION 


ABORT  ERRORS 

DIAGNOSTIC  WARNINGS  . . 

PLANT -REPORT  SUMM7UIY= (PS -A, PS-B, PS-C, BEPS) 


$  SCHEDULES 

PD  ON  =DAY-SCHEDDLE  (1,24)  (1.)  ., 


PW  ON  =WEEK- SCHEDULE  (ALL)  PD_ON 


$  GEODSSP_ON 
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P  ON 


^SCHEDULE  THRU  DEC  31  PW_ON 


$  EQUIPMENT  DESCRIPTION 


$  CURVE- FIT 


CHILLERl  »  CURVE- FIT  TYPE  ==  QUADRATIC 

OUTPUT-MIN  =  1.00 

COEF  =(  0.088,  1.138,  -0 

CHILLERS  *PIANT- EQUIPMENT  TYPE  =  HERM-REC-CHLR 

SIZE  =  0.4  INSTALLED -NUMBER  =  2 
MAX-NUMBER-AVAIL  «  2  . . 

PLANT- PARAMETERS  HERM-REC-COND-TYPE  =  AIR  HERM-REC-UNL-RAT 

CHILL-WTR-T  =  45.  CC IRC- MOTOR -EFF  =0.85 
CCIRC-HEAD  =45.0  HCIRC -MOTOR- EFF  =0.83 
HCIRC-HEAD  =0.0 

PART -LOAD -RAT 10  TYPE  =  HERM-REC-CHLR 

MIN-RATIO  =  0.2500  MAX-RATIO  = 

OPERATING-RATIO  =  1.0000  ELEC- INPUT -RATIO  = 

E3JERGY-RESOURCE  RESOURCE  =  ELECTRICITY  SOURCE -SITE -EFF  = 

©J131GY-RESOURCE  RESOURCE  =  NATURAL-GAS 


EQUIPMEarr-QUAD  HERM-REC-EIR-FPLR  =  CHILLERl 
END  .  . 

COMPUTE  PLANT  . . 

STOP  . . 


226) 

=  1.0 


1.0000 

0.4071 

..000 


D-20 


«***« 


BUILDING  ENERGY  ANALYSIS  PROGRAM 
DEVELOPED  BY 
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LEGAL  NOTICE 
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EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LV-B  SUMMARY  OF  SPACES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995  15;  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


HUMBER  OF  SPACES 


SPACE 

CONFERENCE 

EMAjS 

TOWER  1 

T0IIER~3 

OOKPOTERRM 

OOHFPLENUM 

OOMPRMPLN 

HALLPLENUM 

TOHER_2 

BUILDING  TOTALS 


SPACE 

SPACE 

MULT 

TYPE 

AZIMUTH 

1.0 

INT 

0.0 

1.0 

EXT 

0.0 

1.0 

EXT 

0.0 

1.0 

EXT 

0,0 

1.0 

EXT 

0.0 

1.0 

EXT 

0.0 

1.0 

EXT 

0.0 

1.0 

EXT 

0.0 

1.0 

EXT 

0.0 

LIGHTING 
(WATT  / 
SOFT  ) 


PEOPLE 


EQUIP 

(WATT  /  INFILTRATION 
SOFT  )  METHOD 


AIR  <31ANGES 
PER  HOUR 


1.52 

1.0 

1.44 

CRACK 

0 

1.23 

4.0 

1.01 

CRACK 

0 

2.14 

2.0 

7.62 

AIR- CHANGE 

0 

2.14 

2.0 

7.62 

AIR-(31ANGE 

0 

1.17 

4.0 

7.18 

CRACK 

0 

0.00 

0.0 

0.00 

NO-INFILT. 

0 

0.00 

0.0 

0.00 

CRACK 

0 

0.00 

0.0 

0.00 

CRACK 

0 

2.14 

2.0 

15.0 

7.62 

AIR -CHANGE 

0 

AREA 
(SOFT  ) 

348.00 

5285.50 

576.00 

576.00 

4037.40 

346.00 

4037.40 

5285.50 

576.00 

*21069.80 


VOLUME 
(CUFT  ) 

2786.00 

42284.00 

14976.00 

14976.00 

36337.00 

1879.20 

17764.60 

28541.70 

14976.00 

*174520.50 


EMC  ENGINEERS  INC. 

I^NVER,  CO  80227 

REPORT-  LV-D  DETAILS  OF  EXTERIOR 

EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 

SURFACES  IN  THE  PROJECT 

DOE-2. ID  8/  7/1995 

TROTH  OR  (XJNSEQU,  N 

15:  8:11  LDL  RUN  1 

HUPBER  OF  EXTERIOR  SURFACES  30 

RECTANGULAR 

30  OTHER 

0 

(D-VALOE  INCLUDES  INSIDE  AIR  FILM 

PLUS  OUTSIDE  AIR  FILM  AT  7.5 

MPH 

WINDSPEED  } 

.---glass- 

.  _  -  _ 

_  . 

---WALL 

-  -  _  _ 

-  W  A  L  L  +  G 

LASS- 

SPACE 

U- VALUE 

AREA 

U-VALUE 

AREA 

U-VALUE 

AREA 

AZIMUTH 

(BTU/HR-SQFT-F) 

(SOFT) 

(BTU/HR-SQFT-F) 

(SOFT) 

(BTU/HR-SQFT-F) 

(SQFT) 

HALLS 

0.000 

0.00 

0.066 

940.80 

0.066 

940.80 

NORTH-EAST 

TOWER  1 

0.000 

0.00 

0.068 

624.00 

0.068 

624.00 

NORTH-EAST 

TdWER“3 

0.000 

0.00 

0.068 

624.00 

0.068 

624.00 

NORTH-EAST 

HATiLPT^™tim 

0.000 

0.00 

0.066 

635.04 

0.066 

€35.04 

NORTH-EAST 

TOWER  2 

0.000 

0.00 

0.068 

624.00 

0.068 

€24 . 00 

NORTH-EAST 

TOWER“3 

0.000 

0.00 

0.068 

624.00 

0.068 

€24.00 

SOUTH-EAST 

TOWER~l 

0.000 

0.00 

0.068 

624.00 

0.068 

€24.00 

SOUTH-EAST 

HALLPLENUM 

0.000 

0.00 

0.066 

432.00 

0.066 

432.00 

SOUTH-EAST 

HALLS 

0.000 

0.00 

0.066 

640.00 

0.066 

€40.00 

SOUTH-EAST 

TOWER  2 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

SOUTH-EAST 

TOWER**! 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

SOUTH-WEST 

TOWBR“3 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

SOUTH-WEST 

OOMPUTERRM 

0.000 

0.00 

0.066 

€08.40 

0.066 

€08.40 

SOUTH-WEST 

COMPRMPLN 

0.000 

0.00 

0.066 

297.44 

0.066 

297.44 

SOUTH-WEST 

TOWER  2 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

SOUTH-WEST 

TOWER*”! 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

NORTH-WEST 

HALLS'” 

0.000 

0.00 

0.066 

€40.00 

0.066 

640.00 

NC»TH-WEST 

HALLPLENUM 

0.000 

0.00 

0.066 

432.00 

0.066 

432.00 

NC«TH-HEST 

TOWER  3 

0.000 

0.00 

0.068 

€24.00 

0.068 

€24.00 

NORTH-WEST 

TOWER“'2 

0.000 

0.00 

0.068 

624.00 

0.068 

€24.00 

NORTH-WEST 

CONFPEENOM 

0.000 

0.00 

0.053 

330,60 

0.053 

330.60 

ROOF 

CONFPLENUM 

0.000 

0.00 

0.053 

19.00 

0.053 

19.00 

ROOF 
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. PNCTNEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

EMC  ENGINEERS  EVALUATION 

REPORT-  LV-D  DETAILS  OF  EXTERIOR  SURFACES  IN  THE  PROJECT 


TOE-2. ID  0/  7/1995  15:  S;ll  LDL  RUN  1 

TRUTH  OR  OOTJSEQU,  N 


hallpunum 

0.000 

HALLHjENUM 

0.000 

hallpixnum 

0.000 

TOWER  2 

0.000 

TOWER“3 

0.000 

COMPRMPLN 

0.000 

COMPRMPLN 

0 . 000 

TOWER  1 

0.000 

HALLS" 

0.000 

HALLS 

0 . 000 

HALLS 

0.000 

TOWER  1 

0.000 

TOWER"! 

0 . 000 

TOWER"! 

0.000 

TOWER"! 

0.000 

TOWER"3 

0 . 000 

TOWER"3 

0.000 

T0WER"3 

0.000 

TOWER"3 

0 . 000 

COMPUTERRM 

0.000 

TOWER  2 

0.000 

TOWER"2 

0.000 

TOWER"2 

0.000 

TOWER"2 

0.000 

0.00 

0.053 

2000.00 

0.00 

0.053 

1284.40 

0.00 

0.053 

2000.00 

0.00 

0.047 

576.00 

0.00 

0.047 

576.00 

0.00 

0.053 

2938.28 

0.00 

0.053 

742.98 

0.00 

0.047 

576,00 

0.00 

0.800 

80.00 

0.00 

0.800 

117.60 

0.00 

0.800 

80 . 00 

0.00 

0.800 

24 . 00 

0.00 

0.800 

24 . 00 

0.00 

0.800 

24.00 

0.00 

0.8  00 

24.00 

0.00 

0.800 

24.00 

0.00 

0.800 

24.00 

0.00 

0.800 

24.00 

0.00 

0.800 

24.00 

0.00 

0.800 

67.60 

0.00 

0.800 

24.00 

0.00 

0.800 

24.00 

0,00 

0.800 

24.00 

0.00 

0.800 

24.00 

0.053 

2000.00 

ROOF 

0.053 

1284  .40 

ROOF 

0.053 

2000.00 

ROOF 

0.047 

576.00 

ROOF 

0.047 

576.00 

ROOF 

0.053 

2938.28 

ROOF 

0.053 

742 . 56 

ROOF 

0.047 

576 . 00 

ROOF 

0.800 

80.00 

IHTOERGRND 

0.800 

117.60 

UNDERGRND 

0.800 

80.00 

l^fDERGRND 

0,800 

24.00 

raJDERGRND 

0.800 

24.00 

IWDERGRND 

0.800 

24.00 

IMDERGRND 

0.800 

24.00 

tBTOERGRND 

0.800 

24 . 00 

mJDERGRND 

0.800 

24.00 

undergrnd 

0.800 

24.00 

UNDERGRND 

0.800 

24.00 

UNDERGRND 

0.800 

67.60 

UNDERGRND 

0.800 

24.00 

UNDERGRND 

0.800 

24.00 

UNDERGRND 

0.800 

24.00 

IMDERGRND 

0.800 

24.00 

UNDERGRND 

EMC 

DENVER, 
REPORT-  LV-D 


ENGINEERS  INC, 

CO  80227 

DETAILS  OF  EXTERIOR 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATIC^ 

SURFACES  IN  THE  PROJECT 


AViSAGE 

U-VALUE/GLASS 

(BTU/im-SQFT-F) 


AVERAGE  AVERAGE  U-VAI.UE 

U-VALUE/WALLS  WAIJ>S+GLASS 

(BTU/HR-SQFT-F)  (BTU/l®-SOFT-F) 


NORTH-EAST 

0.000 

SOUTH-EAST 

O.ODO 

SOUTH-WEST 

0.000 

NORTH-WEST 

0  -  000 

ROOF 

0.000 

ALL  WALLS 

0.000 

WALLS + ROOFS 

0.000 

UNDERGRND 

0.000 

BUILDING 

0,000 

0.067 

0,067 

0.067 

.0.067 

0.067 

0.067 

0.067 

0.067 

0.052 

0.052 

0.067 

0.067 

0.060 

0.060 

0.800 

0.800 

0.080 

0.080 

DOE-2. ID  8/  7/1995 


15;  0:11  LDL  RUN  1 


TRUTH 

CmSEQU,  N 

GLASS 

AREA 

OPAQUE 

AREA 

GLASS+OPA( 

AREA 

(SOFT) 

(SOFT) 

(SOFT) 

0.00 

3447.84 

3447.84 

0.00 

2944.00 

2944.00 

0.00 

2777.84 

2777.84 

0.00 

2944 . 00 

2944.00 

0.00 

11043.26 

11043.26 

0.00 

12113.68 

12113.68 

0.00 

23156.94 

23156.94 

0.00 

633.20 

633.20 

0.00 

23790.14 

23790.14 

EMC 

DENVER, 
REPORT-  LV-F 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPM^rNT  INC 

^  CO  80227  GEODSS  SITE  DOE  EVALUATION 

DETAILS  OF  INT^ilOR  StmFACES  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995  IS:  8:11  LDL  Rl^  1 
TRUTH  OR  CONSBOU.  N 


KOMIER  OF  INTERIOR  STOFACES  24 
(O- VALUE  INCLUDES  BOTH  AIR  FILMS) 


SURFACE 

NAhS 


AREA 
(SOFT  ) 
147.20 
152.00 
147.20 
152.00 

536.40 

365.40 

443.70 

164.70 
171.00 

99.36 

102.60 

99.36 

102.60 

349.60 

262.24 

178.64 

216.92 

80.52 

83.60 

2938.28 

742.98 

2000.00 

1284.40 

2000.00 


CONSTRUCTIW 

NAME 

INTWALL 

INTWALL 

INTWAIL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

CEILING 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

INTWALL 

CEILING 

CEILING 

CEILING 

CEILING 

CEILING 


SOTFACE  TYPE 

DELAYED  STANDARD 
DELAYED  STANDARD 
DELAYED  STANDARD 
DELAYED  STANDARD 
delayed  STAITOARD 
DELAYED  STANDARD 
DELAYH)  STANDARD 
DELAYED  STAM3ARD 
DELAYED  STANDARD 
DELAYSD  STAITOARD 
DELAYED  STANDARD 
DELAYED  STAITOARD 
DELAYED  STANDARD 
DELAYS)  STANDARD 
DELAYED  STANDARD 
DELAYED  STAMIARD 
DELAYED  STJ^IARD 
DELAYS)  STANDARD 
DELAYED  STMIDARD 
DELAYED  STMTOARD 
DELAYED  STANDARD 
DELAYED  STAiOARD 
DELAYED  STANDARD 
DELAYED  STANDARD 


ADJACENT  SPACES 


U-VALUE 

(BTU/KR-SQFT-F) 

SPACE- 1 

SPA<3:-2 

0.326 

CONFERENCE 

HALLS 

0.326 

OK^FERSICE 

HALLS 

0.326 

CONF^ENCE 

COMPUTERRM 

0.326 

CONFERENCE 

COKPUIERRM 

0.326 

COMPUTERRM 

HALLS 

0.326 

COMPUTERRM 

HALLS 

0.326 

C08SWERRM 

HALLS 

0.326 

COMa>UTERRM 

0.326 

commERSM 

CCWFiR^CE 

0.326 

CCWPLENUM 

COMPR*«>IM 

0.326 

CONFPI^NO^ 

COMPRl^LN 

0.326 

CC»JFPMmM 

HALLPLSNUM 

0.326 

OM^FPLENUM 

HALLPLeiUM 

0.279 

CCmFPLENUM 

CONF^ENCE 

0.326 

COMPRMPIM 

HALI^L£^3UM 

0.326 

COHPRmiM 

hallplenum 

0.326 

COMPRMPLN 

HALLPLENUM 

0.326 

COMPRMPIN 

confplenum 

0.326 

COKPI^LN 

CCOTPLeaUM 

0.279 

COI'K’RMPIN 

COMPUTERRM 

0.279 

COMO>RMPLN 

CCXWrERRM 

0.279 

H^UJiPLENUM 

HALLS 

0.279 

HALLPLSfUM 

HALLS 

0.279 

HALLPLS9UM 

HALLS 

D-22 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  LDL  RUN  1 


KUMBER  OF  SCHEDULES  9 
SCHEDULE  y_lights 
THROUGH  31  12 

FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  5  6 

0.40  0.40  0.40  0.40  0.40  0.40  0 

FOR  DAYS  MON  TUE  WED  THU  FRI 
hour  1  2  3  4  5  6 

0.75  0.75  0.75  0.75  0.75  0.75  1 

SCHEDULE  A_OCCUP 

THROUGH  31  12 

FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  5  6 

0.25  0.25  0.25  0.25  0.25  0.25  0 


(  NON  DIMENSIONLESS  SCHEDULES  ARE  GIVEN  IN  ENGLISH  UNITS  ) 


7 

.14 


FOR  DAYS 
HOUR  1  2 


MON  TUE  WED  THU  FRI 
3  4  5  6 


8 

0.16 

9 

0.16 

10 

0.16 

11 

0.16 

12 

0.16 

13 

0.16 

14 

0.16 

15 

0.16 

16 

0.16 

17 

0.40 

18 

0.40 

19 

0.40 

20 

0.40 

21 

0.40 

22 

0.40 

23 

0.40 

24 

0.40 

8 

1.00 

9 

1.00 

10 

1.00 

11 

1.00 

12 

1.00 

13 

1 . 00 

14 

1.00 

IS 

1.00 

16 

1.00 

17 

0.75 

18 

0.75 

19 

0.75 

20 

0.75 

21 

0.75 

22 

0.75 

23 

0.75 

24 

0.75 

8 

0.14 

9 

0.14 

10 

0.14 

11 

0.14 

12 

0.14 

13 

0.14 

14 

0-14 

15 

0.14 

16 

0.14 

17 

0.25 

18 

0.25 

19 

0.25 

20 

0.25 

21 

0.25 

22 

0.25 

23 

0.25 

24 

0.25 

6 

1-00 

9 

1.00 

10 

1.00 

11 

0.75 

12 

0.75 

13 

0,75 

14 

1.00 

15 

1.00 

16 

1 . 00 

17 

0.50 

18 

0.25 

19 

0.25 

20 

0.25 

21 

0.25 

22 

0.25 

23 

0.25 

24 

0.25 

SCHEDULE  Y_EQUIP 
THROUGH  31  12 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  LDL  RUN  1 


FOR  DAYS  SUN  SAT  HOL 
HOUR  1  2  3  4  5  6 

0.60  0.60  0.60  0.60  0.60  0.60  0 

FOR  DAYS  MON  TUE  WED  THU  FRI 
HOUR  1  2  3  4  5  6 

0.50  0.50  0.50  0-50  0.50  0.75  1 


7 

00 


8 

.00 


SCHEDULE  OCCUCONFRM 
THROUGH  31  12 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  123456789 
0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

SCHEDULE  T_LIGHTS 

THROUGH  31  12 

FOT  DAYS  SUN  MON  TOE  WED  THU  FRI  SAT  HOL 
HOUR  123456789 
0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.00 

SCHEDULE  TOWEREQUIP 

THROUGH  31  12 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.60 

0.60 

0.60 

0.60 

0.60 

0.60 

0.60 

0.60 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1.00 

1.00 

1-00 

1-00 

1.00 

1.00 

1,00 

0.75 

0.50 

0.50 

0.50 

0,50 

0.50 

0-50 

0.50 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1.00 

0.00 

1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0.00 

0.00 

1.00 

0.00 

0.00 

0.00 

0.00 

1.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPC»T-  LV-G  DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15;  8:11  LDL  RUN  1 


FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
HOUR  123456789  10  11 

1.00  1.00  1.00  1.00  1.00  1.00  0.00  0.00  0.00  0.00  0,00 

SCHEDULE  equipcomp 

THROUGH  31  12 

FOR  DAYS  SUN  MON  TOE  WED  THU  FRI  SAT  HOL 
HOUR  123456789  10  11 

1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

SCHEDULE  L-hrly_rps 

THROUGH  12  3 


12 

.00 


13  14  15  16  17  18 

.00  0.00  1.00  1.00  1.00  1.00  1. 


19  20  21  22  23 

00  1.00  1.00  1.00  1.00  1. 


24 

00 


12 

.00 


13  14  IS  16 


17  18 


19 


20  21  22 


23 


24 


1.00  1,00  1.00  1-00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 


FOR  DAYS 
HOUR  1  2 


SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
3  4  5  6  7  8  9 


10 


12  13 


15  16  17  18  19  20  21  22  23 


24 


0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0,00 

THROUGH  13  3 

FOR  DAYS  SON  MON  TUE  WED  THU  FRI  SAT  HOL 

HOUR  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24 

1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1,00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

THROUGH  7  9 


D-23 


EMC 

DENVER, 
REPORT-  LV-G 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


engineers 

CO  80227  - - 

DETAILS  OF  SCHEDULES  OCCURRING  IN  THE  PROJECT 


'dOE~2.1V  8/  7/1995  15:  8:11  LDL  RUN  1 

truth  m  CONSEQU,  N 


FOR  DAYS  SUN  MW  TOE  WD  TTO  FRI  SAT^HOL  ^ 

”°™.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

through  8  9 

FOR  DAYS  SUN  MW  TOE  WED  TTO  FRI  SAT  HOL 
tJOTTO  1  5  3456789 

^.OO  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00 

THROUGH  31  12 

FOR  DAYS  SUN  MON  TUE  WED  TTO  FRI  SAT  HOL 

HAT  TOT  2  3  4  5  6  ^  ®  91Ui.i.x^ 

0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 


13  14 

0.00  0.00 


13  14 

1.00  1.00 


13  14 

0.00  0.00 


15  16 

0.00  0.00 


15  16 

1.00  1.00 


15  16 

0.00  0.00 


17  18 

0.00  0.00 


17  18 

1.00  1.00 


17  18 

0.00  0.00 


19  20 

0.00  0.00 


19  20 

1.00  1.00 


19  20 

0.00  0.00 


21  22  23  24 

0.00  0.00  0.00  0.0 


4 


21  22  23  24 

1.00  1.00  1 -00  1.00 


21  22  23  24 

0.00  0.00  0.00  0.00 


SCHEDULE  towerinfil 
THROUGH  1  4 

FOR  DAYS  SUN  MW  TOE  ^D  THU  FRI  SAT  HOL 
UA7TP  1  2  3  4  5  6  f  ® 

5.00  5-00  5.00  5.00  5.00  5.00  1.00  1.00  1.00  1.00  1.00  1.00 

THROUGH  1  11 

FOR  DAYS  SUN  MON  TUE  WED  THU  FRI  SAT  HOL 
UATTP  1  2  3  4  5  6  t  8 

1.00  1.00  1.00  1.00  1.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00 

THROUGH  31  12 


13  14  15  16 

1.00  1-00  1.00  1.00 


13  14  15  16 

0.00  0.00  0.00  0.00 


17  18 

1-00  5-00 


17  18 

0.00  0.00 


19  20  21  22  23  24 

5.00  5.00  5.00  5-00  5.00  5.00 


19  20  21  22  23  24 

1.00  1.00  1.00  1.00  1.00  1.00 


EMC 

DENVER, 
REPORT-  LV-G 


ENGINEERS  INC. 

CO  80227 

DETAII-S  OF  SCHEDULES 


EZDOE  '  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
OCCmRING  IN  THE  PROJECT 


DOE-2. ID  8/  7/1995  15;  8:11  LDL  RUN  1 

TRUTH  OR  CWSEQU,  N 


HOUR 

5 


FOR  DAYS 
1  2 
.00  5.00 


SUN  MON  TUE  WED  THU  FRI  SAT  HOL 

3456789  10  11 

5  00  5  00  5.00  5.00  1.00  1.00  1.00  1.00  1.00  1 


12  13  14 

00  1.00  1.00 


15  16 

1.00  1.00 


1 


17  18  19  20 

.00  5.00  5.00  5.00  5. 


21  22  23  24 

00  5.00  5.00  5.00 


EMC 

DENVER, 
REPORT-  LV-I 


ENGINEERS  INC . 

CO  80227 

DETAILS  OF  CONSTRUCTIONS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GE(M3SS  SITE  DOE  EVALUATION 
OCOmRING  IN  THE  PROJECT 


DOE-2. ID  6/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CCMfSEQU,  N 


IIUMSER  OF  CCX4STRUCTIONS 


CONSTRUCTION 

NAME 

REGROOF 

TOWERWAL 

FLOOR 

TOWEROOF 

CEILING 

TOWCEIL 

REGHALL 

COMPWAL 

FLOORCOM 

INTWALL 


10 


DELAYED  7  QUICK  3 


O-VAIDE 

(iTu/iffi-SQrr-F) 
0.054 
0.069 
0.800 
0.048 
0.279 
0.04  5 
0.067 
0.067 
0.800 
0.326 


SURFACE 
SimFAC^  ROUODJESS 


^SCmPTMfCE  II©EX 

0.60  3 

0.65  3 

0.70  3 

0.40  3 

0.70  3 

0.70  3 

0.65  3 

0.70  3 

0.70  3 

0.70  3 


NIR®ER  OF 

SimFACE 

RESPWSE 

TYPE 

FACimS 

Di^J^YED 

5 

DELAYED 

15 

WICK 

0 

QUICK 

0 

DELAYED 

4 

DELAYED 

5 

DELAYED 

19 

DELAYED 

19 

WICK 

DELAYED 

0 

9 

EMC 

DENVER, 
REPORT-  LS-A 


ENGINEERS  INC . 

CO  80227 

SPACE  PEAK  LOADS  SUMMARY 


EZDOE  -  ELITE  SOFTWARE  DEVELOPM^an*  INC 
GEODSS  SITE  DOE  EVALUATION 


IX)E-2.1D  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  OCMSEQU,  N 


SPACE  NAME 

CONFERENCE 

BALLS 

TOWER  1 

TOWBR~3 

COMPUTERRM 

COKFPLKNUM 

COKPRMPLN 

kallplenum 

T0WER_2 

SUM 


BUILDING  PEAK 


MTILTIPLIER 

COOLING  LOAD 

Til® 

OF 

DRY- 

SPACE 

FLOOR 

(KBTU/HR) 

PEAK 

BULB 

1, 

2.252 

APR 

3 

12 

NOON 

60 .  F 

■j 

1 . 

37.671 

AUG 

1 

4 

PM 

97.  F 

1 . 

14.370 

JUL 

31 

7 

PM 

96  .F 

1 

1 . 

14.370 

JUL 

31 

7 

PM 

96.  F 

1 

81.185 

AUG 

1 

11 

PM 

83  .F 

1 

1.359 

JUL 

13 

3 

PM 

86.  F 

1. 

17.198 

JUL 

13 

3 

PM 

86. F 

1 

1 . 

25.016 

JUL 

13 

4 

PM 

87,  F 

i! 

1. 

14.370 

JUL 

31 

7 

PM 

96.  F 

207.788 

147.375 

AUG 

1 

7 

PM 

94.  F 

WET- 

BULB 

45  .F 

HEATING  LOAD 
(KBTU/I®) 
0.000 

TIME  OF 
PEAK 

imY- 

BULB 

O.F 

WET- 

BULB 

O.F 

65. F 

-1.752 

JAN 

16 

2 

PM 

43. F 

31  .F 

60. F 

-116.665 

JAN 

10 

9 

PM 

4  .F 

2  .F 

60. F 

64  .F 

-116.665 

0.000 

JAN 

10 

9 

PM 

4.F 

O.F 

2.F 

O.F 

61. F 

-1.518 

JJ^ 

11 

8 

AM 

-3.F 

-4  .F 

61. F 

-14.123 

JAN 

11 

8 

AM 

-3.F 

-4  .F 

61  .F 

-25.730 

JAN 

11 

8 

AM 

-3.F 

-4  .F 

60, F 

-116.665 

-393.119 

JAN 

10 

9 

PM 

4.F 

2  .F 

65.  F 

-349.994 

JAN 

10 

9 

PM 

4.F 

2.F 

D-24 


EMC  ENGINEERS  INC.  EZDOE  •  ELITE  SOmj^E  DE^LOPMENT  INC 

MNVER,  CO  80227  GEODSS  SITE  DOE  EVAL^TION 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  CONFERENCE 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  LDL  RUN  1 


SPACE  CONFERENCE 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY -BULB  TEMP 
WET-BULB  TEMP 


1.0  FLOOR  MULTIPLIER 

348  SOFT  32  M2 

2786  CUFT  79  M3 

COOLING  LOAD 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


APR  3 

12NOON 

60F 

16C 

45F 

7C 

SENSIBLE 

LATENT 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.170 

0.050 

0.082 

0.024 

0.851 

0.249 

0.000 

0.000 

1.230 

0.360 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2. 252 

0.659 

0.082 

0.024 

2.334 

KBTU/H 

0.683 

KW 

6.71BTU/H.SQFT 

21.139 

W  /  M2 

HEATING  LOAD 


SENSIBLE 


(KBTU/H) 

(  KW  ) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BTU/H 

0.000 

U/H.SQFT 

0.000 

KW 

W  /  M2 


*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

*  -  LOADS 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION  * 

*  IN  CONSIDERATION  * 

*  * 

EMC  ENGINEER  INc’ . E^e'-^ELITe’^^^  DEV^PMENT  INC  DOE-2. ID  8/  7/1995  15;  8:11  LDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION  « 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMP<»IENTS  HALLS  TRUTH  OR  CONSEQU,  N 


SPACE  HALLS 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY-BULB  TEMP 
WET-BULB  TEMP 


1.0 

5286 

42284 


SQFT 

CUFT 


FLOOR  MULTIPLIER 
491  M2 
1197  M3 


1.0 


NALLS 

ROOFS 

GLASS  CC»tDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD  ^ 

TOTAL  LOAD  /  AREA 


COOLING 

LOAD 

AUG  1 
97F 

65F 

SENSIBLE 

(KBTU/H)  (  KW  ) 

4PM 

36C 

18C 

LATENT 

(KBTU/H)  (  KW  ) 

2.680 

0.785 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.048 

-0.014 

0.000 

0.000 

0.864 

0.253 

0.328 

0.096 

16.674 

4.883 

0.000 

0.000 

17.500 

5.125 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

37.671 

11.033 

0.328 

0.096 

37.998  KBTU/H 

11.129 

KW 

7.19BTU/H.SOFT 

22.664 

W  /  M2 

HEATING 

LOAD 

JAN  16 

2PM 

43F 

6C 

31F 

-1C 

SENSIBLE 

(KBTU/H) 

(  KW  ) 

-6.538 

-1.915 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-4.146 

-1.214 

0.144 

0.042 

3.534 

1.035 

5.253 

1.539 

0.000 

0.000 

0.000 

0.000 

-1.752 

-0.513 

KBTU/H 

-0.513 

3TD/H.SQFT 

1.045 

KW 

W 


/  M2 


NOTE  DTHE  ABOVE  liOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
----  LOADS 

2)  TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CCWSIDERATION 


D-25 


- INC  EZDOE  -  ELITE  SOFTWARE  DEVELOPf^NT  INC 

ENGINgRS  EVAIAWTION 

REPORT^LSVb  space  peak  load  CCMPtWENTS  . . . 


DOE-2. ID  6/  7/1995 
truth  or  CC»JSEQU,  N 


15:  8:11  LI3L  RUN  1 


SPACE  T0WER_1 


multiplier 

FLOOR  ;^A 
VOLUME 


TIME 
dry -BULB  TEMP 
WET -BULB  TEMP 


l.O 

576  SOFT 
14976  CUFT 


FLOOR  MULTIPLIER 
54  M2 
424  M3 


WALLS 

ROOFS 

GLASS  CONDUCTION 
glass  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERCSIOUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD  ^ 

TOTAL  LOAD  /  AREA 


COOLING  LOAD 

JUL  31 

'  96F 

»  60F 

SENSIBLE 

(KBTU/H)  (  KM  ) 

7PM 

36C 

16C 

LATENT 

(KBTU/H)  (  KW  ) 

2.592 

0.759 

0.000 

0.000 

0.733 

0.215 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.258 

-0.076 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.422 

0.124 

0,000 

0.000 

3.923 

1.149 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.95S 

2.038 

0.000 

0.000 

14.370 

4.20S 

0.000 

0.000 

14.370  KBTU/H 

4.208 

KW 

24.95BTU/H.SQFT 

78.645 

W  /  M2 

HEATING 

LOAD 

JAN  10 

9^ 

4F 

-16C 

2F 

-17C 

SENSIBLE 

(KBTU/H)  ( 

KW  ) 

-8.386 

-2.456 

-1.845 

-0.540 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-1.434 

-0.420 

0.000 

0.000 

0.319 

0.094 

4.062 

1.190 

0.000 

0.000 

-109.381 

-32.035 

-116.665 

-34.168 

KBTU/H 

-34.168 

BTU/H.SQFT 

638.513 

KW 

W 


/  M2 


NOTE  DTHE  ABOVE  LOADS  EXCLTOE  OUTSIDE  ViOTILATION  AIR 
-  -  -  -  LOADS 

2)TIFffiS  GIVEN  IN  STW^DWID  TII^  FOR  THE  LOCATION 
IN  CONSIDERATION 


Ea-fc  engii^ers  inc. 
DENVER,  CO  80227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWA^  DEVELOPf^INT  INC 
GE(mSS  SITE  DOE  EVALUATION 
TOWl^  3 


DOE-2. ID  8/  7/1995  15:  8:11  U)L  RUN  1 

TRUTH  m  CXMSEQU,  N 


SPACE  TOWER_3 


MULTI  PLII31 
FLOOR  AREA 
VOLUME 


1.0 

576  ^FT 
14976  CUFT 


FLOOR  MULTIPLIER 
54  M2 
424  M3 


rim 

r®Y-BULB  TEMP 
WET-BULB  TEMP 


HALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
CWDERGROIBID  SXRFACES 
OCCUPANTS  TO  SPACE 
LICTT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


COOLIBW3 

LOAD 

JUL  31 
96F 

60F 

SENSIBLE 

(KBTU/H)  (  KW  ) 

7PM 

36C 

16C 

LAi^n' 

(J®TU/H)  (  KW  ) 

2.592 

0.759 

0.000 

0.000 

0.733 

0.215 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.258 

-0.076 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.422 

0.124 

0.000 

0.000 

3.923 

1.149 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.958 

2.038 

0.000 

0.000 

14.370 

4.208 

0,000 

0.000 

14.370  KBTU/H 

4.208 

KW 

24.95BTU/H.SQFT 

78.645 

H  /  M2 

1.0 


l^TING 

LOAD 

JAN  10 

9PM 

4F 

-16C 

2F 

-17C 

SENSIBLE 

(KBTU/H)  1 

(  KW  ) 

-8.386 

-2.456 

-1.845 

-0.540 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

-1.434 

-0.420 

0.000 

0.000 

0.319 

0.094 

4.062 

1.190 

0.000 

0.000 

-109.381 

-32.035 

-116.665 

-34.168 

665  KBTU/H 

-34.168 

543BTU/H.SQFT 

€38-513 

* 

*  NOTE 

DINE  ABOVE  LOADS  EXCLUI^ 

OUTSIDE  VENTILATION  AIR 

* 

*  .... 

LOADS 

* 

« 

2)  TIKES  GIVEN  IN  STMID^D 

Til®  FOR  THE  LOCATION 

* 

* 

* 

IN  CCMISIDERATICa? 

* 

KW 

W 


/  M2 


D-26 


EMC  ENGINEERS  INC.  E2D0E  -  ELITE  SOFW^E  DEVELOPMENT  INC 

^IVEr  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS  COMPUTERRM 


TRUTH  OR  CONSEQU,  N 


SPACE  COMPUTERRM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY-BULB  TEMP 
WET- BULB  TEMP 


1.0 

4037  SOFT 
36337  CUFT 


FLOCM^  MULTIPLIER 
375  M2 
1029  M3 


COOLING  LOAD 

'aug""i*iiw 

83F  28C 

64F  18C 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

{  KW  ) 

1.043 

0.306 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.007 

-0.002 

0.000 

0.000 

0.946 

0.277 

0.328 

0.096 

12.887 

3.774 

0-000 

0.000 

66.315 

19.422 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

81.185 

23.777 

0.328 

0.096 

81.513 

KBTU/H 

23.873 

KW 

20.19BTU/H.SQFT 

63.647 

W  /  M2 

HEATING  LOAD 


SENSIBLE 
{KBTU/H)  (  KW 


0.000 

0.000  KBTU/H 
O.OOOBTU/H.SQFT 


NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
----  LOADS 

2)  TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


0.000 
0.000  KW 
0.000  W  /  M2 


EMC  ENGINEERS  INC . 

DENVER,  CO  80227 

RBPCmT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 

CONFPLENUM 


DOE-2. ID  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU.  N 


SPACE  CONFPLENUM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY- BULB  TEMP 
WET-BULB  TEMP 


1.0  FLOOR  MULTIPLIER 

348  SOFT  32  M2 

1879  CUFT  53  M3 

COOLING  LOAD 


WALLS 

ROOFS 

GLASS  CONDUCTION 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 

TOTAL 

TOTAL  LOAD 

TOTAL  LOAD  /  AREA 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

0.000 

0.000 

0.000 

0.000 

1.328 

0.389 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.030 

0.009 

0-000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.359 

0.398 

0.000 

0.000 

1.359 

KBTU/H 

0.398 

KW 

3.90BTU/H.SQFT 

12.309 

W  /  M2 

HEATING  LOAD 

JAN  11  8AM 
-3F  -19C 

-4F  -20C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-1.518 

-1.518  KBTU/H 
4.363BTU/H.SQFT 


-0.445 
-0.445  KW 
13.754  W  /  M2 


NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
----  LOADS 

2)  TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATIC»I 
IN  CONSIDERATION 


D-27 


EMC 
DENVER, 


ENGINEERS 
CO 


INC. 

80227 


EZIXJE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEOJSS  SITE  DOE 


report-  is-B  SPACE  PEAK  ^.CO^EOTS . . 


doe-2. ID  S/  7/1995 
truth  or  CONSEQU,  H 


15:  8:11  LDL  RUN  1 


SPACE  COMPRMPLN 


►KJLTIPLIER 
FLOC®  AREA 
VOLUfffi 


TIME 

DRY -BULB  TEMP 
WET -BULB  TEMP 


1.0 

4037  SOFT 
17765  CUFT 


floor  multiplier 

375  M2 
603  M3 


COOLING  LOAD 


JUL  13 
86F 
61F 


3PM 

30C 

16C 


WALLS 

ROOFS 

GLASS  CC»CDUCTI0N 

glass  solar 

DOOR 

internal  surfaces 
underc^ound  surfaces 
occupants  to  space 
light  to  space 

EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
infiltration 

TOTAL 

total  load  ^ 

TOTAL  LOAD  /  AREA 


SENSIBLE 

(KBTU/H)  (  KW  ) 

LATENT 

(KBTU/H)  (  KW  ) 

-0. 

Oil 

-0.003 

0. 

.000 

0. 

.000 

13  . 

.  987 

4.096 

0. 

,000 

0. 

.000 

0 . 

,  000 

0.000 

0. 

,000 

0. 

,000 

0, 

,000 

0.000 

0. 

.000 

0. 

.000 

0. 

.  000 

0.000 

0. 

.000 

0. 

.000 

0  . 

.000 

0.000 

0. 

.000 

0, 

,  000 

0 . 

,  000 

0,000 

0. 

,000 

0, 

.000 

0 . 

,  000 

0.000 

0 

.000 

0. 

.000 

3 , 

.222 

0.944 

0. 

.000 

0, 

.000 

0. 

.000 

0.000 

0. 

.000 

0. 

.000 

0. 

.000 

0.000 

0, 

.000 

0, 

.000 

0. 

.000 

0.000 

0 

.000 

0, 

.000 

17. 

.198 

5.037 

0 

.000 

0, 

.000 

17. 

.198 

KBTU/H 

5 

.037 

KW 

/  M2 

4 .26BTU/H.SQFT 

13 

.429 

w 

heating  load 

’”"”jAN  11  8AM 

-3F  -19C 

-4F  -20C 

SENSIBLE 
(KBTU/H)  (  KW  ) 


-1.328 

-16.017 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

3,222 

0.000 

0.000 

0.000 


-0.389 

-4.691 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.944 

0.000 

0.000 

0.000 


-14.123 

-14.123  KBTU/H 
3.490BTU/H.SQFT 


-4.136 

-4.136  KH  ^ 
11.028  W  /  M2 


note  dthe  above  loads  exclude  cutside  ventilation  air 

2)T^^  GIVEN  IN  STANDARD  TIfffi  FOR  THE  LOCATION 
IN  a»JSIDERATION 


EMC  ENGINEERS  INC. 

DENVER.  CO  8  0227 

REPORT-  LS-B  SPACE  PEAK  LOAD  COMPONENTS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 

hallpleni^ 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  LDL  RIR3  1 


SPACE  HALLPLENUM 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


1.0 

5286  SQFT 
28542  CUFT 


FLOCMl  MULTIPLIER 
491  M2 
808  M3 


TIFffi 

DRY -BULB  TEMP 
wet- BULB  TEMP 


WALLS 

ROOFS 

GLASS  OC^DUCTION 
GLASS  SOLAR 

DOOR  _ 

internal  SURFACES 
UNDERGROtMD  Sl^ACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 

EOUIP*>ffiNT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATION 


TOTAL 
TOTAL  LOAD 
TOTAL  LOAD  / 


AREA 


COOLING 

LOAD 

«JUL  13 

4PM 

87F 

3 1C 

61F 

16C 

SENSIBIU 

LATWr 

(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

0,759 

0.222 

0.000 

0.000 

19.951 

5.843 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

4.304 

1,261 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-000 

0.000 

0.000 

0.000 

0.000 

0-000 

0.000 

0.000 

25.015 

7.326 

0.000 

0.000 

26.015 

KBTU/H 

7.326 

KW 

4.73BTU/H,SQFT 

14.920 

W  /  M2 

1.0 


HEATING 

LOAD 

JAN  11 

6^ 

-3F 

-19C 

-4F 

-20C 

sensible 

(KBTU/H) 

(  KW  ) 

-6.758 

-1.979 

-22.992 

-6.734 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.020 

1.177 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-25.730 

-7.536 

25.730  KBTU/H 

-7.536 

4.868BTU/H.SQFT 

15.347 

/  M2 


*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  CRJTSIDE  VENTILATIC»J  AIR 

*  2)T^ffii  GIVEN  IN  STANDARD  TIME  FOR  TICE  LOCATION 

*  IN  CC»ISID®iATION 


D-28 


EMC  ENGINEERS  INC . 

DENVER,  CO  80227 

REPORT-  SPACE  PEAK  LOAD  COMPONENTS 


E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
TOWER  2 


DOE-2. ID  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SPACE  TOWER_2 


MULTIPLIER 
FLOOR  AREA 
VOLUME 


TIME 

DRY-BULB  TEMP 
WET- BULB  TEMP 


1.0 

576  SOFT 
14976  CUFT 


JUL  31 
96F 
60F 


FLOOR  MULTIPLIER 
54  M2 
424  M3 


7PM 

36C 

16C 


SENSIBLE  LATENT 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

WALLS 

2.592 

0.759 

0.000 

0.000 

ROOFS 

0.733 

0.215 

0.000 

0.000 

GLASS  CONDUCTION 

0.000 

0.000 

0.000 

0.000 

GLASS  SOLAR 

0.000 

0.000 

0.000 

0.000 

DOOR 

0.000 

0.000 

0.000 

0.000 

INTERNAL  SURFACES 

0.000 

0.000 

0.000 

0.000 

UNDERGROUND  SURFACES 

-0.258 

-0.076 

0.000 

0.000 

OCCUPANTS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

LIGHT  TO  SPACE 

0.422 

0.124 

0.000 

0.000 

EQUIPMENT  TO  SPACE 

3.923 

1.149 

0.000 

0.000 

PROCESS  TO  SPACE 

0.000 

0.000 

0.000 

0.000 

INFILTRATION 

6.958 

2.038 

0.000 

0.000 

TOTAL 

14.370 

4.208 

0.000 

0.000 

TOTAL  LOAD 

14 .370 

KBTU/H 

4.208 

KW 

TOTAL  LOAD  /  AREA 

24.95BTU/H.SQFT 

78.645 

W  /  M2 

HEATING 

LOAD 

JAN  10 

9PM 

4F 

-16C 

2F 

-17C 

SENSIBLE 

(KBTU/H) 

(  KW  ) 

-8.386 

-2.456 

-1.845 

-0.540 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-1.434 

-0.420 

0.000 

0.000 

0.319 

0.094 

4.062 

1.190 

0.000 

0.000 

-109.381 

-32.035 

-116.665 

-34.168 

665  KBTU/H 

-34.168 

543BTU/H.SQFT 

638.513 

DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 
LOADS 

2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 
IN  CONSIDERATION 


EMC  ENGINEERS  INC.  E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LS-C  BUILDING  PEAK  LOAD  COMPONENTS 


DOE-2. ID  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


•**  BUILDING  **♦ 


FLOOR  AREA 
VOLUME 


TIME 

I»Y-BULB  TEMP 
WET-BULB  TEMP 


11399  SOFT 
126335  CUFT 


1059  SQMT 
3578  CUMT 


COOLING  LOAD 


AUG  1 
94F 
6SF 


7PM 

34C 

18C 


WALLS 

ROOFS 

GLASS  CONDUCTICttJ 
GLASS  SOLAR 
DOOR 

INTERNAL  SURFACES 
UNDERGROUND  SURFACES 
OCCUPANTS  TO  SPACE 
LIGHT  TO  SPACE 
EQUIPMENT  TO  SPACE 
PROCESS  TO  SPACE 
INFILTRATICM? 


TOTAL 
TOTAL  LOAD 
TOTAL  LOAD  / 


AREA 


SENSIBLE  LATENT 


(KBTU/H) 

(  KW  ) 

(KBTU/H) 

(  KW  ) 

12.638 

3.701 

0.000 

0.000 

2.142 

0.627 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

-0.083 

-0.024 

0.000 

0.000 

1.316 

0.385 

0.410 

0.120 

26.405 

8.319 

0.000 

0.000 

89.138 

26.106 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.819 

4.047 

0.000 

0.000 

147.375 

43.163 

0.410 

0.120 

147.785  KBTU/H 

43.282 

KW 

12.96BTU/H.SQFT 

40.871 

W  /SQMT 

HEATING 

LOAD 

JAN  10 

9PM 

4F 

-16C 

2F 

-17C 

SENSIBLE 

(KBTU/H)  i 

(  KW  ) 

-25.157 

-7.368 

-5.536 

-1.621 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

-4.301 

-1.260 

0.000 

0,000 

0.958 

0.281 

12.186 

3.569 

0.000 

0.000 

-328,143 

-96.105 

-349.994  -102,505 

-349.994  KBTU/H  -102.505  KW 

30.704BTU/H.SQFT  96.795  W  /SQMT 


*  NOTE  DTHE  ABOVE  LOADS  EXCLUDE  OUTSIDE  VENTILATION  AIR 

*  -  LOADS 

*  2) TIMES  GIVEN  IN  STANDARD  TIME  FOR  THE  LOCATION 

*  IN  CONSIDERATION 


D-29 


. . engineers  INC.  E2D0E  -  ELITE  DriJELOPMENT  INC 

ni^NVER  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  LS-D  BUILDING  MONTHLY  LOADS  SUmARY  . . . . . 


doe-2. ID  8/  7/lf95 
TRUTH  OR  CC»ISEOU,  N 


IS:  8:11  LDL  RUN  1 


COOLING 


HEATING 


MONTH 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 


COOLING 

ENERGY 

(MBTU) 

69.37014 
63 .04140 
71.42878 
71.72991 
78.91193 
86.18958 
90,58653 
91.05647 
85.07023 
77.88515 
70.93912 
70.90217 

927.111 


Tim 

DRY- 

WET- 

OF 

MAX 

BUI^ 

1  ifi 

DY 

HR 

TEMP 

TEMP 

21 

12 

56.  F 

38. F 

18 

12 

62.  F 

45. F 

9 

15 

78.  F 

56.  F 

22 

16 

89. F 

53. F 

9 

18 

86. F 

52,  F 

23 

18 

84  .F 

58. F 

28 

18 

91 -F 

65.  F 

1 

18 

94.  F 

65.  F 

1 

18 

85.  F 

61.  F 

6 

16 

80. F 

51. F 

10 

15 

68. F 

47. F 

9 

12 

52.  F 

40. F 

MAXIMUM 

COOLING 

LOAD 

(KBTU/HR) 

107.628 
107.796 
116.264 
122.174 
130.740 
147.152 
143.785 
147.375 
137.977 
126.112 
114 . 183 
108.745 


HEATING 

rim 

DRY- 

WET- 

ENERGY 

OF 

MAX 

BUI^ 

BUl^ 

(MBTU) 

DY 

m 

T04P 

TEMP 

-35.625 

10 

21 

4.F 

2.F 

-36.330 

3 

22 

31. F 

25. F 

-34.220 

2 

5 

30. F 

26. F 

-3.298 

1 

23 

60. F 

43. F 

-0.771 

2 

3 

37. F 

24.  F 

-0.002 

1 

10 

83. F 

52.  F 

0,000 

0.000 

0.000 

-2,154 

15 

24 

43. F 

39. F 

-15.763 

19 

5 

34.  F 

28. F 

-29.420 

30 

23 

29. F 

24  .F 

TOTAL 
MAX 

HOimLy  DATA  FILE 


---el 

EC--- 

MAXIMUM 

ELEC- 

MAXIMUM 

HEATING 

TRICAL 

ELEC 

LOAD 

ENERGY 

LOAD 

(KBTU/HR) 

(KWH) 

(KW) 

-349.994 

37827. 

59.443 

-292.306 

34170. 

59.443 

-255.733 

38070. 

59.443 

-25.152 

36689. 

59.443 

-18.115 

37827. 

59.443 

-0.540 

36811. 

59.443 

0.000 

37705. 

59.443 

0.000 

38070. 

59.443 

0.000 

36689. 

59.443 

-36.774 

37705. 

59.443 

-127.152 

36567. 

59.443 

-197.853 

37827. 

59.443 

445954 . 

-349.994 

59.443 

IFROM  PROG 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

glob_hrly  -  HOURLY -REPC®T 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEQDSS  SITE  DOE  EVALUATION 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CXmSEOa,  N 


15:  8:11  LDL  RUN  1 


«1DDKH 

GLOBAL 

GLOBAL 

DRY  BULB 

WIND 

ABS  TEMP 

SPEED 

R 

KNOTS 

- (24) 

- (17) 

313  1 

487.0 

10.0 

313  2 

487,0 

9.0 

313  3 

485.0 

10.0 

313  4 

484.0 

9.0 

313  5 

484.0 

13.0 

313  6 

486.0 

13.0 

313  7 

487.0 

7.0 

313  8 

490.0 

9-0 

313  9 

493.0 

12.0 

31310 

497.0 

9.0 

31311 

502.0 

9.0 

31312 

503 .0 

7.0 

31313 

506.0 

9.0 

31314 

507.0 

9,0 

31316 

507.0 

9.0 

31316 

507.0 

9-0 

31317 

506.0 

4.0 

31318 

502.0 

4.0 

31319 

499.0 

3.0 

31320 

497.0 

9.0 

31321 

495.0 

4.0 

31322 

493.0 

3.0 

31323 

492.0 

5.0 

31324 

490.0 

0.0 

DAILY 

SUM4ARY 

(MAR  13) 

MN 

484.0 

0.0 

MX 

SM 

AV 


507.0 

11686.0 

495.3 


13.0 
185.0 
7.7 
(MAR) 


MK 

484.0 

0.0 

MX 

507.0 

13,0 

SM 

11866.0 

185.0 

AV 

495.3 

7.7 

D-30 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

glob  hrly  "  HOURLY- RE E*ORT 


GLOBAL 

GLOBAL 

DRY  BULB 

WIND 

ABS  TEMP 

SPEED 

R 

KNOTS 

----  (24) 

----(17) 

9 

8  1 

531.0 

8.0 

9 

6  2 

530.0 

8.0 

9 

8  3 

529,0 

5.0 

9 

8  4 

526,0 

0.0 

9 

8  5 

524.0 

5.0 

9 

8  6 

524.0 

0.0 

9 

8  7 

528.0 

0.0 

9 

8  8 

533-0 

4.0 

9 

6  9 

537-0 

0.0 

9 

810 

541.0 

0.0 

9 

811 

542.0 

0.0 

9 

812 

547.0 

0.0 

9 

813 

546.0 

8.0 

9 

814 

549.0 

6.0 

9 

815 

547.0 

6.0 

9 

816 

547.0 

0.0 

9 

817 

542.0 

18.0 

9 

816 

537.0 

10.0 

9 

819 

537.0 

10.0 

9 

820 

536.0 

5.0 

9 

821 

534.0 

5.0 

9 

822 

532.0 

4.0 

9 

823 

531.0 

4.0 

9 

824 

530.0 

4.0 

DAILY 

SWWARY 

(SEP  8) 

MN 

524.0 

0.0 

MX 

549.0 

18.0 

SM  12660.0 
AV  535.8 
MONTHLY  SW«ARY 
MN  524.0 
MX  549.0 
SM  12660.0 
AV  535.8 
YEARLY  SDTMARY 
MN  484.0 
MX  549.0 
SM  24746.0 
AV  515.5 


110.0 

4.6 

(SEP) 

0.0 

18.0 

110 


4.6 

0.0 

18.0 

295.0 

6.1 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


DOE-2. ID  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


B4C  ENGINEERS  INC . 

DENVER,  CO  80227 

dup__0lob  b  -  HOURLY-REPORT 


MDDHH 

GLOBAL 

GLCBAL 

DRY  BUI£ 

WIND 

ABS  TEMP 

SPEED 

R 

KNOTS 

--—(24) 

—  —(17) 

313  1 

487.0 

10.0 

313  2 

487.0 

9.0 

313  3 

485.0 

10.0 

313  4 

484.0 

9.0 

313  5 

484.0 

13.0 

313  6 

486.0 

13.0 

313  7 

487.0 

7.0 

313  8 

490.0 

9,0 

313  9 

493.0 

12.0 

31310 

497.0 

9.0 

31311 

502.0 

9.0 

31312 

503.0 

7,0 

31313 

506.0 

9.0 

31314 

507.0 

9.0 

31315 

507.0 

9.0 

31316 

507.0 

9.0 

31317 

506.0 

4.0 

31318 

502. 0 

4-0 

31319 

499.0 

3.0 

31320 

497.0 

9.0 

31321 

495.0 

4.0 

31322 

493.0 

3.0 

31323 

492.0 

5.0 

31324 

490.0 

0,0 

DAILY 

St»MARY 

(MAR  13) 

W 

484.0 

0.0 

MX 

507.0 

13-0 

SM 

11886.0 

185.0 

AV 

495.3 

7.7 

NTHLY  SWWARY 

(MAR) 

MN 

484.0 

0.0 

MX 

507.0 

13.0 

SM 

11886.0 

185.0 

AV 

495.3 

7,7 

EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


DOE-2. ID  8/  7/1995  15:  8:11  LDL  RUN  1 

TRUTH  OR  CONSEQU.  N 


D-31 


EMC 

DENVER. 

dup_glob_b 


engineers  INC . 

CO  80227 

.  hourly -REPORT 


E2DOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATIC»^ 


DOE-2-1D  8/  7/1995 
TRUTH  OR  CONSEQU.  N 


15:  8:11  LDL  RUN  1 


GLOBAL 

global 

DRY  BULB 

WIND 

ABS  TEMP 

SPEED 

R 

KNOTS 

- (24) 

---- (17) 

9 

8  1 

531.0 

8.0 

9 

8  2 

530.0 

8.0 

9 

8  3 

529.0 

5.0 

9 

8  4 

526.0 

0 . 0 

9 

8  5 

524.0 

5.0 

9 

8  6 

524. 0 

0.0 

9 

8  7 

528.0 

0.0 

9 

8  8 

533.0 

4 . 0 

9 

e  9 

537.0 

0.0 

9 

810 

541.0 

0.0 

9 

811 

542.0 

0.0 

9 

812 

547.0 

0.0 

9 

813 

546.0 

8.0 

9 

814 

549.0 

6 . 0 

9 

815 

547.0 

6 . 0 

9 

816 

547.0 

0.0 

9 

817 

542.0 

18.0 

9 

818 

537.0 

10.0 

9 

819 

537.0 

10.0 

9 

820 

536.0 

5.0 

9 

821 

534.0 

5.0 

9 

822 

532.0 

4.0 

9 

823 

531.0 

4.0 

9 

824 

530.0 

4 . 0 

DAILY 

SU^•4ARY 

(SEP  8) 

MN 

524.0 

0.0 

MX 

549.0 

18.0 

SM 

12860.0 

110.0 

AV 

535.8 

4.6 

MONTHLY  SDW4ARY  (SEP) 

MN  S24.0 
KX  549.0 
SM  12860.0 
AV  535.8 
yearly  SUh#4ARY 
KW  484.0 
MX  549.0 
SM  24746.0 
AV  515.5 


18.0 

110.0 

4.6 


0 

18 

295 

6 


mSSfJS^  LIST  FR(M  SYSTEMS  PROGRAM 

♦•KARN1HG*******^***********^*^^^^*^J^“"*J^*^*TOIL  exit  T  .  S3. 7  IS  0.0090 

SfIf$J5Uf.S;S222.S?I®.«L?2I.“.5fKi* . . 

•*KAR1IING***”*^*****^***********J^**^{JJ  COOLING  CAMILITT 

CO^IHG-CAPACITT^*»^MIM-SOPPLT-T^^^CONSISTE^)_^_^_^__^^^^^^ 

••I«R1I1MG*******^*******’***^*J^^^*^***^*JJJ*^*„IL  exit  T  .  S3. 7  IS  0.0090 

BUT  YOUR  SETPOINT^IS^0^0009^1^CT^^Y^NOT^BE^HEI^^^^^^^^^^^^^^^^^^^^ 
•*WARNING******;j^****J^***********j^**^^**JJJJgQQ^^  COOLIIK3  CAPABILITY 

IcSoC  COOL^G-^ACITY^^^^;SUPPLY-T^^^CONSIST^CT}^^^^^^^^^^^ 
**IIARNING*****;**JJ^***********^*^J^^  humidity  FC^  A  COIL  ISCIT  T  -  53.7  IS  0.0090 

•*WARNING*******^****J^***********j^**^^**J^;^;QOj^^  COOLING  O^ILITY 

COoSg;C^ACITY^ A^^MIN^^PLY I STOTCY ^ ********** 

•*WARNING*******^*^*^***********J^**J^^***JJgQU^TE  COOLING  CAPABILITY 
( CHECK  CODLING  -  CAPACITY^  AOT^MIH-SUPPLY-T^  TOR^CONS  ISTOJCY 

**WARNING***^*;j^**^ll*^|^********U^**J^^*j^,gJ^^  COOLING  CAPABILITY 
C^LING^^ACITY  ^  MIN-SUPPLY-T  FOR  CONSISTENCY) 


EMC 

DENVER, 
REPCmT-  SV-A 


engineers  INC . 

CO  80227 _ 

SYSTEM  DESIGN  PARAMETERS 


£23X3®  -  ELITE  SOFTWARE  DEVlLOPI®«T  INC 
GECHDSS  SIT®  DOE  EVMAJATION 
ITWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RIR«  1 

troth  or  CONSEQU,  H 


SYSTEM 

NAME 

ITONER 

SUPPLY 
FAN 
(CFM  ) 
2400. 


ALTITUDE 

MULTIPLIER 

1.200 


ELEC 

<KW) 

0.815 


IDELTA-T 

(F) 

1.3 


RETTMN 
FAN 
(CFM  ) 
0. 


TOWER_l 


2C»IE 

NAME 


SUPPLY 

FLOW 

2400. 


E3CHAUST 

FLOW 

2400. 


KW) 

000 


FAN 

KW) 

000 


OUTSIDE  COOLING 
^LTA-T  AIR  CAPACITY 

(F)  RATIO  (KBTU/im) 

0.0  1.000  40.000 

MINII*K3M  OUTSIDE  COOLING 

FLOW  AIR  CAPACITY 

RATIO  FLOW  (KBTU/HR) 

1.000  2400.  0.00 


HEATING  COOLING  KEATING 
SmSIBI^  CAPACITY  ^  EIR  EI^ 

(SKR)  (KBTU/HR)  (BTO/BTU)  (BTU/BTU) 

1.000  -166.707  0.00  0.00 

EXTRACTION  IffiATING  ADDITIC»? 

SENSIBI®  RATE  CAPACITY  rr^ 

(SHR)  (KBTU/im)  (KBTU/im)  (KBTU/HR)  MULTIPLIER 
0.00  -0.33  -168.48  -134.78  1.0 


D-32 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  00227  GEODSS  SITE  DOE  EVAL^TIW 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS  CRUINT 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SYSTEM 

NAME 

CRUINT 

SUPPLY 
FAN 
(CFW  ) 
43200. 


ALTITUDE 

MULTIPLIER 

1.200 


ELEC 

(KW> 

8.803 


DELTA- T 
<F) 
0.8 


ZONE  SUPPLY 

NAME  FLOW 

COMPUTERRM  43200. 

COMPRMPLN  0. 


RETURN 

OUTSIDE 

CXX>LING 

FAN 

ELEC 

DELTA-T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

43200- 

0.000 

0.0 

0.000 

978.600 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0.000 

1.000 

0. 

0.00 

0. 

0.000 

0.000 

0. 

0.00 

HEATING  COOLING  HEATING 

SENSIBLE  CAPACITY  EIR  EIR 

{SHR)  (KBTU/HR)  (BTU/BTU)  (BTU/BTU) 

0.857  -345.300  0,00  0.00 

EXTRACTION  HEATING  ADDITION 

SENSIBLE  RATE  CAPACITY  RATE 

(SHR)  (KBTU/HR)  (KBTU/HR)  (KBTU/HR)  MULTIPLIER 

0.00  387.05  -2529.79  -155.68  1.0 

0.00  0.00  0.00  0.00  1-0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 _ 

REP<»T-  SV-A  SYSTEM  DESIGN  PARAMETERS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
2TOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SYSTEM 

NAME 

2TOWER 

SUPPLY 
PAN 
(CFM  ) 
2400. 


ALTITUDE 

MULTIPLIER 

1.200 


ELEC 

(KW) 

0.815 


DELTA- T 
(F) 
1.3 


TOWER  2 


ZC»JE 

NAME 


SUPPLY 

FLOW 

2400. 


RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA-T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

0. 

0.000 

o 

o 

1.000 

40.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

2400. 

0.000 

1.000 

2400. 

0.00 

HEATING  COOLING  HEATING 

SENSIBLE  CAPACITY  EIR  EIR 

(SHR)  (KBTU/HR)  (BTU/BTU)  (BTU/BTU) 

1.000  -166.707  0.00  0.00 

EXTRACTION  HEATING  ADDITION 

SENSIBLE  RATE  CAPACITY  RATE 

(SHR)  (KBTU/HR)  (KBTU/HR)  (KBTU/HR)  MULTIPLIER 

0.00  -0.33  -168.48  -134.78  1.0 


EMC  ENGINEERS  INC. 

DENVER,  00  80227 _ 

REPORT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
3TOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SYSTEM 

NAME 

3T0WER 

SUPPLY 
PAN 
(CPM  ) 
2400. 


ALTITUDE 

MULTIPLIER 

1-200 


ELEC 

(KW) 

0.815 


DELTA-T 

(F) 

1.3 


TOWER  3 


ZONE 

NAME 


SUPPLY 

FLOW 

2400. 


RETURN 

OUTSIDE 

CXX)LING 

FAN 

ELEC 

DELTA-T 

AIR 

CAPACITY 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

0. 

0.000 

o 

o 

1.000 

40.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CyVPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

2400. 

0.000 

1.000 

2400. 

0.00 

HEATING  COOLING  HEATING 

SENSIBLE  CAPACITY  EIR  ^  EIR 

(SHR)  (KBTU/HR)  (BTU/BTU)  (BTU/BTU) 

1,000  -166.707  0.00  0.00 

EXTRACTION  HEATING  ADDITION 

SENSIBLE  RATE  CAPACITY  RATE 

(SHR)  (KBTU/HR)  (KBTU/HR)  (KBTU/HR)  MULTIPLIER 

0.00  -0.33  -168.48  -134.78  1.0 


EMC  ENGINEERS  INC. 

DENVER,  CO  80227 _ 

RBP(»tT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
REGAHU 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SYSTEM 

NAME 

RSGAHU 

SUPPLY 
FAN 
(CFM  ) 
5724. 


ALTITUDE 

MULTIPLIER 

1-200 


ELEC 

(KW) 

2-333 


DELTA-T 

(F) 

1.5 


ZONE 

NAME 


HALLS 

HALLPLENUM 


SUPPLY 

FLOW 

5724. 

0. 


RETURN 

OUTSIDE 

CXWLING 

HEATING 

COOLING 

HEATING 

FAN 

ELEC 

DELTA-T 

AIR 

CrAPACITY 

SENSIBLE 

CAPACITY 

EIR 

EIR 

(cn=M  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

(SHR) 

(KBTU/HR) 

(BTU/BTU) 

(BTU/BTU) 

4228. 

0.000 

0.0 

0.261 

113.658 

0.899 

-76.817 

0.00 

0.00 

MINIMUM 

OUTSIDE 

COOLING 

EXTRACTION 

HEATING 

ADDITION 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

SENSIBLE 

RATE 

CAPACITY 

RATE 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

(SHR) 

(KBTU/HR) 

(KBTU/HR) 

(KBTU/HR)  MULTIPLIER 

1496 . 

0.000 

1.000 

1496. 

0.00 

0.00 

49.21 

-346.17 

-276.94  1.0 

0. 

0.000 

0.000 

0. 

0.00 

0.00 

0.00 

0,00 

0.00  1.0 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

REPCHIT-  SV-A  SYSTEM  DESIGN  PARAMETERS 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 

CONFRMAHU 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


SYSTEM 

NAME 

OOHFRMAHU 
SUPPLY 
FAN 
(CFM  ) 
960. 


ALTITUDE 

MULTIPLIER 

1.200 


ELEC 

(KW) 

0.248 


DELTA-T 

(F) 

2.0 


ZONE 

_  NAME 

OOWFERENCE 

COWFPLENtm 


SUPPLY 

FLOW 

960. 

0. 


RETURN 

OUTSIDE 

COOLING 

FAN 

ELEC 

DELTA-T 

AIR 

CAPACITY 

(CTM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

960. 

0.000 

0.0 

0.000 

10.000 

MINIMUM 

OUTSIDE 

COOLING 

EXHAUST 

FAN 

FLOW 

AIR 

CAPACITY 

FLOW 

(KW) 

RATIO 

FLOW 

(KBTU/HR) 

0. 

0.000 

1.000 

0. 

0.00 

0. 

0.000 

0.000 

0. 

0.00 

HEATING  COOLING  HEATING 

SENSIBLE  CAPACITY  EIR  EIR 

(SHR)  (KBTU/HR)  (BTU/BTU)  (BTU/BTU) 

0.800  0.000  0.00  0.00 

EXTRACTION  HEATING  ADDITION 

SENSIBLE  RATE  CAPACITY  RATE 

(SHR)  (KBTU/HR)  (KBTU/HR)  (KBTU/HR)  MULTIPLIER 

0.00  4.69  -67.39  -2.07  1.0 

0.00  0.00  0.00  0.00  1.0 


D-33 


EMC 

DENVER, 


ENGINEERS 

CO 


INC. 

80227 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


doe-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

truth  OR  CONSEQU,  N 


MONTH 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 


COOLING 

ENERGY 

(MBTU) 

0.00000 
0.00000 
0.00000 
8.67692 
14.27732 
22.71675 
24 . 99347 
23.42665 
18.79902 
8.20284 
0.23611 
0.00000 

121.329 


-  ■ 

-  C  0 

0  L  I 

N  G  - 

TIFE 

DRY- 

WET- 

OF 

MAX 

BULB 

BULB 

DY 

HR 

TEMP 

TEMP 

22 

15 

91. F 

54  .F 

9 

18 

90. F 

53. F 

23 

15 

98 .  F 

63-F 

1 

18 

100. F 

60. F 

22 

18 

73. F 

67. F 

13 

16 

90. F 

60. F 

7 

16 

85.  F 

57. F 

1 

15 

73  .r 

48. F 

MAXIIWS 

COOLING 

LOAD 

(KBTU/HR) 

0.000 

0.000 

0.000 

46.677 

45.304 

57.992 

62.778 

53.562 

45.225 

38.099 

26.300 

0.000 


62.778 


HEATING 


HEATING  TIME  DRY-  NET- 

mEKGY  OF  MAX  BULB  BULB 

(MBTU)  DY  HR  TEMP  TEMP 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 


-  -  -  E  L  E 

c  -  -  - 

M)UCIMUM 

ELEC- 

MAXIMUM 

HEATING 

TRICAL 

ELEC 

LOAD 

ENERGY 

LOAD 

(KBTU/HR) 

(KWH) 

(KW) 

0.000 

2291. 

5.616 

0.000 

2069. 

5.616 

0.000 

2291. 

5.616 

0.000 

2784  . 

6.433 

0.000 

2897. 

6.433 

0.000 

2804  . 

6.433 

0.000 

2897. 

6.433 

0.000 

2897. 

6.433 

0.000 

2804  . 

6.433 

0.000 

2897, 

6-433 

0.000 

2237. 

6.433 

0.000 

2291. 

5.618 

0.000 

31159. 

6.433 

EMC 

DENVER, 
REPCmT-  SS-C 


ENGINEERS 

CO 

SYSTEM  MONTHLY 


INC.  EZDOE  -  ELIIE  SOFTWARE  DEVELOPMENT  INC 

80227  GEODSS  SITE  DOE  EVALUATION 

LOAD  HOURS  FOR  ITOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CX»«SEOU,  N 


HOURS 

HOURS 

HOURS 

coinciden: 

COOLING 

HEATING 

COOL -HEAT 

MONTH 

LOAD 

LOAD 

LOAD 

JAN 

0 

0 

0 

FEP 

0 

0 

0 

MAR 

0 

0 

0 

APR 

498 

0 

0 

MAY 

621 

0 

0 

JUN 

713 

0 

0 

JUL 

744 

0 

0 

AUG 

744 

0 

0 

SEP 

714 

0 

0 

OCT 

507 

0 

0 

NOV 

14 

0 

0 

DEC 

0 

0 

0 

ANNUAL 

4555 

0 

0 

--NUMB 

E  R  0 

F  H  0  U  1 

r 

HOl^ 

Moms 

HOURS 

HEATING 

COOLING 

FLOATING 

AVAIL. 

AVAIL. 

744 

0 

0 

672 

0 

0 

744 

0 

0 

222 

0 

686 

123 

0 

667 

7 

0 

715 

0 

0 

744 

0 

0 

744 

6 

0 

720 

237 

0 

744 

706 

0 

24 

744 

0 

0 

4205 

0 

5044 

S - 

HOURS 

HOURS 

HOURS 

FLOATING 

HOURS 

Fi^S 

NIGHT 

WHEN 

FANS  ON 

CYCLE  ON 

V13?TING 

FANS  ON 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

696 

0 

0 

198 

744 

0 

0 

123 

720 

0 

0 

7 

74  4 

0 

0 

0 

744 

0 

0 

0 

720 

0 

0 

6 

744 

0 

0 

237 

24 

0 

0 

10 

0 

0 

0 

0 

5136 

0 

0 

581 

•COINCIDENT  LOADS -- 


HEATING 

EI^CTRIC 

LOAD  AT 

LOW)  AT 

COOLING 

OX)LING 

PEAK 

PEAK 

(KBTU/HR) 

(KW) 

0.000 

4.388 

0.000 

4.388 

0.000 

4.388 

0.000 

5.203 

0.000 

5.203 

0.000 

5.203 

0.000 

5-203 

0.000 

5.203 

0.000 

5.203 

0,000 

5.203 

0.000 

5.203 

0.000 

4.388 

EMC 

DI3IVER, 
REPCH^T-  SS-K 


ENGINEERS  INC. 

CO  80227 

SPACE  TEMPERATURE  SUWfARY 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATIC»J 
ITOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CC»ISEOU,  N 


AVERAGE  SPACE  TEMP 


ALL 

COOLING 

HEATING 

FAN  ON 

FAN  OFF 

uoms 

HOURS 

HOURS 

HOURS 

HCXJRS 

MONTH 

(F) 

(F) 

(F) 

(F) 

(F) 

JAN 

44.72 

0.00 

44-72 

FEB 

48.66 

0.00 

48.66 

MAR 

53.36 

0.00 

S3 . 36 

APR 

57.66 

59.77 

57.48 

62.90 

MAY 

61.91 

62.91 

€1.91 

0.00 

JUN 

67.28 

67.30 

€7.28 

0.00 

JUL 

67.53 

67.53 

67.53 

0.00 

AUG 

66.03 

66.03 

66.03 

0.00 

SEP 

€4.79 

64.84 

64.79 

0.00 

OCT 

57.34 

59.89 

57.34 

0-  00 

NOV 

57.00 

57.83 

54.98 

57.07 

DEC 

49.21 

0.00 

49.21 

ANNUM. 

57,99 

€4.47 

0.00 

63.18 

50.64 

AVERAGE  TEMPERATURE 

DIFFIDENCE 

SUM[^D  TEMP 

DIFFERENCE 

BET^rarEN 

BETWEEN 

BETWEEN 

BETWEe? 

BETWEEN 

<xrrDOOR& 

OUTT)OOR& 

OUTTOORfic 

OUTDOORi 

OUTDOOR& 

ROOM  AIR 

ROOM  AIR 

ROCM4  AIR 

ROOM  AIR 

ROOM  AIR 

ALL 

FAN  ON 

FAN  OFF 

HEATING 

ALL 

HOURS 

HOURS 

HOURS 

HOURS 

HOURS 

(F) 

(F) 

(F) 

(F) 

(F) 

-7.83 

0.00 

-7.83 

-4.68 

0.00 

-4.68 

-3.10 

0.00 

-3.10 

2.48 

2.58 

-0.45 

173.37 

5.30 

5 . 30 

0.00 

228.91 

10.48 

10.48 

0.00 

321.24 

10.72 

10.72 

0-00 

332.66 

9.02 

9.02 

0.00 

280.38 

7.62 

7.62 

0-00 

242.87 

1.41 

1.41 

0.00 

159.87 

-8.88 

1.85 

-9.25 

3X4.89 

-9.65 

0.00 

-9.65 

1.10 

6.73 

-6.87 

0.00 

3086.05 

HUMIDITY  RATIO 

difference 

BETWEEN 
CXJTDOOR  AND 
ROOM  AIR 

(FRAC.C®  MOLT.  ) 

-0.00508 

-0.00527 

-0.00470 

-0.00015 

0.00000 

0.00001 

0.00011 

0.00022 

0.00004 

0.00000 

0.00017 

0.00021 

-0.00118 


04C  ENGINEERS  INC. 

DENVER.  CO  80227 

REPORT-  SS-0  TEKP^iATORE  SCATTER  PLOT 


EZDOE  -  ELITE  SOFTWARE  DEVELOPf®^’  INC 
GEODSS  SITE  DOE  EVALUATION 
ITOWER  FOR  T0MER_1 


DOE-2. ID  8/  7/1996  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  M 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


TOTAL  HOURS  AT  TEMPERATmE  LEVEL  AM)  TIME  OF  DAY 


8 


10  11  12 


1PM  2 


9  10  11  12 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

3 

0 

0 

0 

0 

0 

0 

7 

4 

3 

0 

0 

0 

0 

0 

1 

3 

7 

31 

21 

40 

85 

€2 

83 

63 

68 

45 

32 

20 

14 

12 

8 

602 

43 

39 

27 

23 

21 

10 

33 

45 

74 

93 

96 

100 

101 

72 

90 

78 

86 

78 

79 

75 

77 

71 

58 

52 

1521 

106 

105 

114 

110 

115 

76 

88 

77 

€7 

56 

45 

49 

39 

30 

32 

29 

35 

31 

46 

62 

€8 

78 

88 

95 

1641 

61 

67 

73 

81 

78 

128 

93 

91 

70 

58 

42 

44 

34 

26 

29 

23 

29 

34 

44 

45 

49 

51 

S6 

59 

1365 

D-34 


EMC 

DENVER, 


ENGINEERS 

CO 


INC. 

80227 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


DOE-2.1D  8/  7/1995  IS:  8:11  SDL  RUN  1 
TRUTH  OR  CONSEQU,  N 


MONTH 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JOL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 


COOLING 

ENERGY 

(MBTU) 

217.58914 

196.189B0 

217.12257 

210.48479 

217.77766 

211.18484 

218.16196 

217.55616 

211.65114 

217.99722 

210.65187 

217.30580 

2563-674 


-  . 

•  C  0 

0  L  1 

N  G  -  - 

MAXIMUM 

TIME 

DRY- 

WET- 

COOLING 

OF 

MAX 

BULB 

BULB 

LOAD 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

29 

10 

42, F 

35. F 

295.765 

14 

20 

40-F 

29. F 

294.231 

27 

7 

39, F 

34  .F 

294.359 

29 

6 

51. F 

43. F 

295.580 

22 

7 

60. F 

45. F 

295.134 

16 

3 

60. F 

57.  F 

295. B47 

5 

20 

77. F 

61. F 

296.336 

23 

23 

70. F 

60. F 

296.612 

10 

2 

63. F 

57. F 

297.234 

6 

8 

55. F 

42. F 

295.079 

22 

10 

39. F 

33. F 

295.759 

IS 

8 

25-F 

21. F 

295.569 

HEATING 


HEATING 

ENERGY 

(MBTU) 

-134.871 

-120.258 

-131.741 

-125.645 

-128.496 

-122.632 

-125.922 

-125.627 

-123.521 

-129.675 

-127.831 

-133.730 

-1529.949 


TIME 
OF  MAX 
DY  HR 

11  11 
14  11 

6  11 
29 
2 
1 

24 

25 
27 
20 
22 
16 


9 

8 

11 

11 

10 

9 

10 

11 


DRY- 

BULB 

TEMP 

12.  F 

45.  F 
53.  F 
51.  F 
48. F 
61. F 
78. F 
71. F 
69. F 

46.  F 
39. F 
33.  F 


WET- 

BULB 

TEMP 

10-F 
35. F 
38. F 
43. F 
31. F 
44  .F 
63. F 
61. F 
53.  F 
42,  F 
33. F 
30. F 


MAXIMUM 

HEATING 

LOAD 

(KBTU/HR) 

-187.717 

-182.704 

-182.082 

-178.922 

-176.955 

-173.556 

-173.166 

-174,459 

-175.570 

-179.452 

-183.868 

-185.580 


---EL 

ELEC¬ 

TRICAL 

ENERGY 

(KWH) 

31626. 

28566. 

31626. 

30606. 

31626. 

30606. 

31626. 

31626. 

30606. 

31626. 

30606. 

31626. 

372373. 


C  -  -  - 
MAXIMUM 
ELEC 
LOAD 
(KW) 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 
42.509 


42.509 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR  CRUINT 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  SDL  RUN  1 


HOURS 
COOLING 
MONTH  LOAD 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

MOV 

DEC 


HOURS 

HEATING 

LOAD 


HOURS 
COINCIDENT 
COOL- HEAT 
LOAD 


NUMBER 


0  F 


HOURS 


HOURS 

FLOATING 


ANNUAL 


744 

744 

744 

0 

672 

672 

€72 

0 

744 

744 

744 

0 

720 

720 

720 

0 

744 

744 

744 

0 

720 

720 

720 

0 

744 

744 

744 

0 

744 

744 

744 

0 

720 

720 

720 

0 

744 

744 

744 

0 

720 

720 

720 

0 

744 

744 

744 

0 

8760 

8760 

8760 

0 

HOURS 

HEATING 

AVAIL, 


744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

8760 


HOURS 

COOLING 

AVAIL. 


744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 


HOURS 
FANS  ON 


744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 


HOURS 

FANS 

CYCLE  ON 


HOURS 

NIGHT 

VENTING 


. COINCIDENT  LOADS -- 

HOURS  HEATING  ELECTRIC 

FLOATING  LOAD  AT  LOAD  AT 

WHEN  COOLING  COOLING 

FANS  ON  PEAK  PEAK 

(KBTU/HR)  (KW) 


-183.958 
-180.864 
-181.009 
-178.922 
-174.995 
-173.326 
-171. 89B 
-173.186 
-174.287 
-175,213 
-183.868 
-184.895 


42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 

42.509 


8760 


8760 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

dSvER  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  SS-K  SPACE  TEMPERATURE  SU^ftRY  CRUINT 


DOE-2. ID  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  SDL  RUN  1 


AVERAGE 


SPACE 


TEMP 


AVERAGE  TEMPERATURE  DIFFERENCE  S»«ED  TEMP  DIFFERENCE 


ALL 
HOURS 
MONTH  (F) 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 


67.31 

€7.90 

68.38 

69.21 

69.75 

70.53 

70-77 

70.57 

70.19 
69.16 

68.20 

67.55 


ANNUAL  69.13 


EMC 
DENVER, 


COOLING 

HOURS 

(F) 

€7.31 

67.90 

68.38 

69.21 

69.75 

70.53 

70.77 

70.57 

70.19 
69.16 

68.20 

67.55 

69.13 


ENGINEERS 
CO 


HEATING 

HOURS 

(F) 

67,31 

67.90 

68.38 

69.21 

€9.75 

70.53 

70.77 

70.57 

70.19 
69.16 

68.20 

67.55 

69.13 


INC. 

80227 


FAN  ON 
HOURS 
(F) 

67.31 

67.90 

68.38 

69.21 

69.75 

70.53 

70.77 

70.57 

70.19 
69.16 

68.20 

67,55 

69.13 


FAN  OFF 
HOURS 
(F) 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


BETWEEN 
OUTDOORS 
ROOM  AIR 
ALL 
HOURS 
(F) 

-30.42 

-23.92 

-18.12 

-9.07 

-2.53 

7.23 

7.48 

4.48 

2.21 

-10.41 

-20.07 

-27.99 

-10.04 


BETWEEN 
OUTDOORt 
ROOM  AIR 
FAN  ON 
HOURS 
(F) 

-30.42 

-23.92 

-18.12 

-9.07 

-2.53 

7.23 

7.48 

4.48 

2.21 

-10.41 

-20.07 

-27.99 

-10.04 


BETWEEN 
OUTDOORS 
ROOM  AIR 
FAN  OFF 


BETWEEN 
OUTDOOR& 
ROOM  AIR 
HEATING 


BETWEEN 
OUTDOORt 
ROOM  AIR 
ALL 
HOURS 


HUMIDITY  RATIO 
DIFFERENCE 
BETWEEN 
OUTDOOR  AND 
ROOM  AIR 


(F) 

(F) 

(F) 

(FRAC.OR  MULT.  ) 

0.00 

942.93 

942,93 

0.00000 

0,00 

670.83 

€70.83 

0.00000 

0.00 

572.24 

572.24 

0.00000 

0.00 

360.75 

360.75 

0.00000 

0.00 

282.73 

282.73 

0.00000 

0.00 

305.93 

305.93 

0,00000 

0.00 

278.23 

278.23 

0.00001. 

0.00 

221.80 

221.80 

0.00002 

0.00 

231.14 

231.14 

0.00000 

0.00 

380.02 

380.02 

0.00000 

0.00 

604.96 

604.96 

0.00000 

0.00 

867,60 

867.60 

0.00000 

0.00 

5719.16 

5719.16 

0.00000 

EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 


RBPCXIT-  SS-6  TEMPERATURE  SCATTER  PLOT  OTUINT  FOR  COMPUTERRM 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  OONSEQU,  N 


TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 
HOUR  1AM2  3  4  5  6  7  8  9  10  11  12  1PM  2  3  4  5  6  7  8  9  10 


11  12  TOTAL 


ABOVE  85 

81-85 

76-80 

71-75 

€6-70 

61-65 

BELOW  60 


365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365  365 
000000000000000000000000 
000000000000000000000000 


0 

0 

0 

0 

8760 

0 

0 


D-35 


EMC 

DENVER, 
REPORT-  SS-0 


engineers  INC. 

CO  80227 

temperature  scatter  plot 


EZEK3E  -  ELITE  SOFTWARE  DEVELO]^®NT  INC 
GEODSS  SITE  DOE  EVALUATION 
CRUINT  for  COMPRMPLN 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


HCXm 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


1AM  2  3 


TOTAL  H<XmS  AT  TE3^ERATURE  LEVEL  AND  TIME  OF  DAY 
5  6  7  8  9  10  11  12  1PM  2  3  4  5 


10  11  12 


0 

0 

29 


0 

0 

24 


0 

0 

19 


0 

0 

16 


0 

0 

12 


0 

0 

20 


000000000000000 
00  0000000000  0  0  0 

J.O  27  36  46  57  64  65  66  63  59  52  46  38  34  33  31 

1C?  ICC  ICC  1C®  162  165  162  157  153  ISO  144  137  131  134  133  135  138  140  146  153  154  154  155 

"II  "fo  "IS  "§3  "II  "It  'll  "II  "I!  "II  "II  "11  "II  "II  'll  "II  "11  "11  "11  'll 

QOOOOOOOOOOOOOOOO 


16 

0 


23 

0 


23 

0 


23 

0 


28 

0 


29 

0 


TOTAL 

0 

0 

880 

3584 

3644 

652 

0 


EMC 

DENVER, 


ENGINEERS 

CO 


INC. 

80227 


E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATIC»« 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 


.  -  -  E  L  E 

C  -  -  - 

mximjM 

ELEC- 

MAXIMUM 

f^TING 

TRICAL 

ELEC 

LOAD 

OIERGY 

LOAD 

(KBTU/im) 

(KWH) 

(KW) 

0.000 

2291. 

5.618 

0.000 

2069. 

5.618 

0.000 

2291. 

5.618 

0.000 

2784. 

6.433 

0.000 

2897. 

€.433 

0.000 

2804. 

6.433 

0.000 

2897. 

6.433 

0,000 

2897. 

6.433 

0.000 

2804. 

6.433 

0.000 

2897. 

6.433 

0.000 

2237. 

6.433 

0.000 

2291. 

5.618 

0.000 

31159. 

6.433 

.  -  . 

-  C  0 

0  L  I 

N  G  - 

COOLING 

TIME 

mY- 

WET- 

ENERGY 

OF 

MAX 

BULB 

BULB 

MONTH 

(>®TU) 

DY 

HR 

TEMP 

TEMP 

JAN 

0.00000 

FEE 

0.00000 

MAR 

0.00000 

APR 

8.67692 

22 

15 

91. F 

54  .F 

MAY 

14.27732 

9 

IS 

90. F 

53 .  F 

JW 

22.71675 

23 

15 

98. F 

€3 .  F 

JDL 

24.99347 

1 

18 

100. F 

60. F 

AUG 

23.42665 

22 

18 

73. F 

67. F 

SEP 

10.79902 

13 

16 

90. F 

60 .  F 

OCT 

8.20284 

7 

16 

85. F 

57. F 

NOV 

0.23611 

1 

16 

73. F 

48. F 

DEC 

0.00000 

TOTAL 

121-329 

MAX 

MAXIMUM 

COOLING 

LOAD 

(KBTU/im) 

0.000 

0.000 

0.000 

46.677 

45.304 

57.992 

62.778 

53.562 

45.225 

38.099 

26.300 

0.000 


HEATING 


HEATING  Tlf^  DRY-  WET- 

QfERGY  OF  MAX  BULB  BULB 

<MBTU>  DY  HR  TEMP  T04P 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-000 

0.000 

0-000 


0.000 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTIW^  DEVELOPFENT  INC 

^VER,  80227  GECXfSS  SITE  DOE  EVAIBM^ 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR  2T0*^ _ _ 


DOE-2. ID  8/  7/1995 
TRUTH  cm  CONSECO,  N 


HUMBER  OF 


HOURS 

COOLING 

mms 

HEATING 

Hocms 

COINCIDENT 

COOL-HEAT 

H(RJRS 

moms 

i^TING 

MONTH 

LOAD 

LOAD 

LOtAD 

FLOATING 

AVAIL. 

JAN 

0 

0 

0 

744 

0 

0 

0 

0 

672 

0 

MAR 

0 

0 

0 

744 

0 

APR 

498 

0 

0 

222 

0 

MAY 

621 

0 

0 

123 

0 

JUN 

713 

0 

0 

7 

0 

JUL 

744 

0 

0 

0 

0 

AUG 

744 

0 

0 

0 

0 

SEP 

714 

0 

0 

6 

0 

OCT 

507 

0 

0 

237 

0 

NOV 

14 

0 

0 

706 

0 

DEC 

0 

0 

0 

744 

0 

ANNUAL 

4555 

0 

0 

4205 

0 

H  0  U 

mms 

R  S  -  -  - 

HOURS 

HOURS 

HOURS 

FLOATING 

COOLING 

HOURS 

FANS 

NKsrr 

WHEN 

AVAIL. 

FMiS  m 

CYC1£  m 

VENTING 

FANS  C»J 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

686 

696 

0 

0 

198 

667 

744 

0 

0 

123 

715 

720 

0 

0 

7 

744 

744 

0 

0 

0 

744 

744 

0 

0 

0 

720 

720 

0 

0 

6 

744 

744 

0 

0 

237 

24 

24 

0 

0 

10 

0 

0 

0 

0 

0 

5044 

5136 

0 

0 

581 

15:  8:11  SDL  RUN  1 


■  COINCIDiaiT  LOADS- - 


fOATING 

EIBCTRIC 

LOAD  AT 

LOAD  AT 

COOLING 

COOLING 

PEAK 

PEAK 

<KBTU/KR) 

(KW) 

0.000 

4.388 

0.000 

4.388 

0.000 

4.388 

0,000 

5.203 

0-000 

5.203 

0.000 

5.203 

0.000 

5-203 

0.000 

5.203 

0.000 

5.203 

0.000 

5.203 

0.000 

5.203 

0.000 

4.388 

EMC 

DENVER, 
REPORT-  SS-K 


ENGINEERS  INC. 

CO  80227 

SPACE  TEMPERATtmE  SUMMARY 


EZDOE  -  ELITE  SOFTWARE  DEVELOPf^NT  INC 
GEODSS  SITE  DOE  EVALUATION 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CC^fSEOU,  N 


A  V 

E  R  A  G  E 

SPA 

ALL 

COOLING 

HEATING 

HOURS 

HOURS 

Homs 

MONTH 

(F) 

(F) 

(F) 

JAN 

44.72 

FEB 

48.66 

MAR 

53.36 

APR 

57.66 

59.77 

MAY 

61.91 

62.91 

JUN 

67.28 

67.30 

JUL 

67.53 

67.53 

AUG 

66.03 

66.03 

SEP 

64.79 

64.84 

OCT 

57.34 

59.89 

NOV 

57.00 

57.83 

DEC 

49.21 

ANNUAL 

57.99 

€4.47 

0.00 

E  T  1 

M  P 

AVERAGE  TM»S3iATimE 

between 

BETWEI27 

OOTDOOR& 

(Xni>00R6 

ROOM  AIR 

ROOM  AIR 

FAN  ON 

FAN  OFF 

ALL 

FAN  m 

HOURS 

POSERS 

Hcms 

mms 

(F) 

(F) 

(F) 

(F) 

0.00 

44.72 

-7.83 

0.00 

0.00 

48.66 

-4.68 

0-00 

0.00 

53.36 

-3.10 

0.00 

57.48 

62.90 

2.48 

2.58 

61.91 

0.00 

5.30 

5.30 

67.28 

0.00 

10.48 

10.48 

67.53 

0.00 

10.72 

10.72 

66.03 

0.00 

9.02 

9.02 

64.79 

0.00 

7.62 

7.62 

57.34 

0.00 

1.41 

1.41 

54.98 

57.07 

-8.68 

1.85 

0.00 

49.21 

-9.65 

0.00 

63.18 

50.64 

1.10 

€.73 

[FFERENCE 

SUW^D  TEMP 

DIFFERia^CB 

BETWEI3? 

BETWEEN 

BETWEEN 

OUTDOCSI& 

OUTIXXJRt 

OUTDOORS 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

FAN  OFF 

IffiATING 

AIB 

HOtmS 

HOURS 

HOURS 

(F) 

(F) 

(F) 

-7.83 

-4.68 

-3.10 

-0.45 

173.37 

0.00 

228.91 

0.00 

321.24 

0.00 

332.66 

0.00 

280.38 

0.00 

242.87 

0.00 

159.87 

-9.25 

314.89 

-9.65 

-6-87 

0-00 

3086.05 

mS4IDITY  RATIO 
DIFFERENCE 
BETWEEN 
OUTDOCWl  AND 
ROOM  AIR 

{FRAC.OR  mvr.  ) 

-0.00508 

-0.00527 

-0.00470 

-0.00015 

0.00000 

0,00001 

0.00011 

0.00022 

0.00004 

0.00000 

0.00017 

0.00021 

-0.00118 


D-36 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DE^LOPMENT  INC 

DENVER.  CO  80227  GEODSS  SITE  DOE  EVALUAWN 

REPORT-  SS-6  TEMPERATURE  SCATTER  PLOT  2TOWER  FOR  TOWER_2 


DOE-2. ID  8/  7/1995  IS;  8:11  SDL  RUN  1 
TRUTH  OR  CONSEQU.  N 


TOTAL  HOURS  AT  TEMPERATURE 
hour  1AM  2  3  4  S  6  7  8  9  10  11 


ABOVE 

85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

81-85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

76-80 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

71-75 

4 

3 

0 

0 

0 

0 

0 

1 

3 

7 

31 

66-70 

43 

39 

27 

23 

21 

10 

33 

45 

74 

93 

96 

61-65 

106 

105 

114 

110 

115 

76 

68 

77 

67 

56 

45 

BELOW 

60 

61 

67 

73 

81 

78 

128 

93 

91 

70 

58 

42 

LEVEL  AND  TIME  OF  DAY 

12  1PM  2345 

6 

7 

8 

9 

10 

11 

12 

TOTAL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

3 

0 

0 

0 

0 

0 

0 

7 

21 

40 

85 

62 

63 

63 

66 

45 

32 

20 

14 

12 

8 

602 

100 

101 

72 

90 

78 

86 

78 

79 

75 

77 

71 

58 

52 

1521 

49 

39 

30 

32 

29 

35 

31 

46 

62 

68 

78 

86 

95 

1641 

44 

34 

26 

29 

23 

29 

34 

44 

45 

49 

51 

56 

59 

1365 

KBB  mmm 

atBs; 

KKB 

BBB 

BBB 

BBB 

BBB 

BBB 

BBB 

BBB 

BBBB 

EMC 

DENVER. 
REPORT-  SS-A 


ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

CO  80227  GEODSS  SITE  DOE  EVALUATION 

SYSTEM  MONTHLY  LOADS  SUMMARY  FOR  3 TOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU.  N 


MAXIMUM 

COOLING 

TIME 

DRY- 

WET- 

COOLING 

ENERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

MONTH 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

JAN 

0.00000 

0.000 

0.00000 

0.000 

MAR 

0.00000 

0.000 

APR 

8.67692 

22 

15 

91. F 

54.  F 

46.677 

MAY 

14,27732 

9 

18 

90. F 

53. F 

45.304 

JUN 

22.71675 

23 

15 

98.  F 

63. P 

57.992 

JUL 

24.99347 

1 

18 

100,  F 

60. F 

62.778 

AOG 

23.42665 

22 

18 

73.  F 

67. F 

53.562 

SEP 

18,79902 

13 

16 

90. F 

60. F 

45.225 

OCT 

8.20264 

7 

16 

85, F 

57.  F 

38.099 

NOV 

0.23611 

1 

15 

73. F 

48. F 

26.300 

roc 

0.00000 

0.000 

TOTAL 

121.329 

MAX 

62.778 

---HE 

ATI 

N  G  -  - 

---EL 

EC--- 

MAXIMUM 

ELEC- 

MAXIMUM 

HEATING 

TIME 

DRY- 

WET- 

HEATING 

TRICAL 

ELEC 

ENERGY 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

(MBTU) 

DY  HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

0.000 

0.000 

2291. 

5.618 

0.000 

0.000 

2069. 

5.618 

0.000 

0.000 

2291. 

5.618 

0.000 

0.000 

2784. 

6.433 

0.000 

0.000 

2897. 

6.433 

0.000 

0.000 

2804. 

6,433 

0.000 

0.000 

2897. 

6.433 

0.000 

0.000 

2897- 

6.433 

0.000 

0.000 

2804. 

6.433 

0.000 

0.000 

2897. 

6.433 

0.000 

0.000 

2237. 

6.433 

0.000 

0.000 

2291, 

5.618 

0.000 

31159. 

0.000 

6.433 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVEIiOPMENT  INC 

^VER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR  3TOWER 


DOE-2. ID  8/  7/1996  15;  8:11  SDL  RON  1 

TRUTH  OR  CONSEQU.  N 


HOURS 

HOURS 

HOURS 

COINCIDENT 

-NUMB 

E  R  OF 

HOURS 

H  0  U 

HOURS 

R  S  -  -  - 

HOURS 

HOURS 

HOURS 

FLOATING 

--COINCIDENT  LOADS— 
HEATING  ELECTRIC 
LOAD  AT  LOAD  AT 

OQOT.tmt: 

HEATING 

CXX)L-HEAT 

HOURS 

HEATING 

COOLING 

HOURS 

FANS 

NIGHT 

WHEN 

COOLING 

COOLING 

MONTH 

LOAD 

LOAD 

LOAD 

FLOATING 

AVAIL, 

AVAIL. 

FANS  ON 

CYCLE  ON 

VENTING 

FANS  ON 

PEAK 

(KBTU/HR) 

PEAK 

(KW) 

JAN 

0 

0 

0 

744 

0 

0 

0 

0 

0 

0 

0.000 

4.388 

0 

0 

0 

672 

0 

0 

0 

0 

0 

0 

0.000 

4.388 

MAR 

APR 

MAY 

0 

0 

0 

744 

0 

0 

0 

0 

0 

0 

0.000 

4.388 

498 

0 

0 

222 

0 

686 

696 

0 

0 

198 

0.000 

5.203 

621 

0 

0 

123 

0 

667 

744 

0 

0 

123 

0.000 

5.203 

JUN 

JUL 

AOG 

SEP 

OCT 

713 

0 

0 

7 

0 

715 

720 

0 

0 

7 

0.000 

5-203 

744 

0 

0 

0 

0 

744 

744 

0 

0 

0 

0.000 

5.203 

744 

0 

0 

0 

0 

744 

744 

0 

0 

0 

0.000 

5.203 

714 

0 

0 

6 

0 

720 

720 

0 

0 

6 

0.000 

5.203 

507 

0 

0 

237 

0 

744 

744 

0 

0 

237 

0.000 

5,203 

HOV 

DEC 

14 

0 

0 

706 

0 

24 

24 

0 

0 

10 

0.000 

5.203 

0 

0 

0 

744 

0 

0 

0 

0 

0 

0 

0.000 

4.388 

ANNUAL  4555 

0 

0 

4205 

0 

5044 

5136 

0 

0 

581 

EMC  ENGINEERS  INC. 

DENVER,  CO  80227 

RBP<»T-  SS-K  SPACE  TEMPERATURE  SUWARY 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
3TOWER 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


A  V 

E  R  A  G  E 

S  P 

ACE  T 

ALL 

CX)OLING 

HEATING  FAN  OS 

HOURS 

HOURS 

HOURS 

HOURS 

MONTH 

(F) 

(F) 

(F) 

(F) 

JAM 

44.72 

0.00 

FEB 

48.66 

0.00 

MAR 

53.36 

0.00 

APR 

57.66 

59.77 

57.48 

MAY 

61.91 

62.91 

61.91 

JUN 

67.28 

67.30 

67.28 

JUL 

67.53 

67.53 

67.53 

ADG 

66.03 

66.03 

66.03 

SEP 

64.79 

64.84 

64.79 

OCT 

57.34 

59.89 

57.34 

MOV 

57.00 

57.83 

54.98 

DEC 

49.21 

0.00 

ANNUAL 

57.99 

64.47 

0. 

00  63.18 

M  P 

AVERAGE  TEMPERATURE 

DIFFERENCE 

BETWEEN 

BETWEEN 

BETWEEN 

OOTDOORt 

OUTDOORS 

OUTDOOR& 

ROOM  AIR 

ROOM  AIR 

ROOM  AIR 

FAN  OFF 

ALL 

FAN  ON 

FAN  OFF 

HOURS 

HOURS 

HOURS 

HOURS 

(F) 

(F) 

(F) 

(F) 

44.72 

-7.63 

0.00 

-7.83 

46.66 

-4.68 

0.00 

-4.68 

53.36 

-3.10 

0.00 

-3.10 

62.90 

2.48 

2.58 

-0.45 

0.00 

5.30 

5.30 

0.00 

0.00 

10.48 

10.48 

0.00 

0.00 

10.72 

10.72 

0.00 

0.00 

9.02 

9.02 

0.00 

0.00 

7.62 

7,62 

0.00 

0.00 

1.41 

1.41 

0.00 

57.07 

-8.88 

1.85 

-9.25 

49.21 

-9,65 

0.00 

-9.65 

50.64 

1.10 

6.73 

-6.87 

SUhMED  TEMP 

DIFFERENCE 

BETWEEN 

BETWEEN 

HUMIDITY  RATIO 

OUTDOORS 

OUTDOORS 

DIFFERENCE 

ROOM  AIR 

ROOM  AIR 

BETWEEN 

HEATING 

ALL 

OUTDOOR  AND 

HOURS 

HOURS 

ROOM  AIR 

(F) 

(F) 

(FRAC.OR  MULT,  ] 

-0.00508 

-0.00527 

-0.00470 

173.37 

-0.00015 

226.91 

0.00000 

321.24 

0.00001 

332.66 

0.00011 

280.38 

0.00022 

242.87 

0.00004 

159.87 

0.00000 

314.89 

0.00017 

0.00021 

0.00 

3086.05 

-0.00118 

D-37 


EMC 

DENVER, 
report-  SS-0 


engineers  INC. 

CO  80227 

TEMPERAimE  SCATTER  PLOT 


EZOOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  site  DOE  EVAUJATION 
3TOWER  FC^  TOWER_3 


DOE-2.1D  8/  7/1995 
TRUTH  OR  CONSEQU,  N 


15:  8:11  SDL  RUN  1 


TOTAL  HOURS  AT  TEMPERATCmE  LEVEL  AND  TIME  OF  DAY 
HOTR  1AM  2  3  4  5  6  7  8  9  10  11  12  1PM  2  3^  4^  ^5^ 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


10  11  12 


0 

0 

0 

4 

43 


0 

0 

0 

3 

39 


27  23 


0 

0 

0 

0 

21 


106  105  114  110  115  76 

61  67  73  81  78  128 


10  33 

gg 
93 


45  74 

77 


0 

0 

0 

7 

93 


67  56 

70  58 


TOTAL 


0 

0 

1 

1 

1 

1 

3 

0 

0 

0 

0 

0 

0 

7 

21 

40 

85 

62 

83 

63 

68 

45 

32 

20 

14 

12 

8 

6  02 

100 

101 

72 

90 

78 

86 

78 

79 

75 

77 

71 

58 

52 

1521 

49 

39 

30 

32 

29 

35 

31 

46 

62 

68 

78 

88 

95 

164 1 

44 

34 

26 

29 

23 

29 

34 

44 

45 

49 

51 

56 

59 

1365 

EMC 


ENGINEERS 
CO 


REPORT-  SS-A  SYSTEM  MONTHLY 


INC. 

80227 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GECMISS  SITE  DOE  EVAUJATIW 


DOE-2. ID  8/  7/1995 


15:  8:11  SDL  RUN  1 


MONTH 

JAN 

FEB 

MAR 

APR 

KAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 


COOLING 

ENERGY 

(MBTU) 

0.01148 

0.31244 

2.84964 

8.60703 

17,97717 

31.52359 

34.38252 

32.51204 

26.14456 

9.68971 

1.87308 

0.00421 

165.887 


-CO 

0  L  I 

N  G  - 

Tlf® 

DRY- 

WET- 

^  MAX 

BULB 

r  HR 

TEMP 

TEXP 

r  15 

65. F 

46. F 

I  16 

66.  F 

46. F 

)  15 

78. F 

56.  F 

1  15 

91. F 

54.  F 

)  16 

90. F 

S3.F 

)  15 

98. F 

63. F 

L  16 

97.  F 

58. F 

L  16 

97. F 

65. F 

L  16 

91. F 

63. F 

1  16 

85. F 

57. F 

)  14 

69. F 

48. F 

)  15 

57. F 

39. F 

MAXIMUM 

COOLING 

LOAD 

{KBTU/HR) 

5.829 

21.342 

35.172 

61.833 

61.215 

79.282 

79.666 

81.035 

68.950 

55.715 

29.858 

1.669 


81.035 


HEATING 

ENERGY 

(MBTU) 

rl9.195 

-9.587 

-5.523 

-0.162 

-0.117 

0.000 

0.000 

0.000 

0.000 

-0.466 

-5.596 

-14.478 

-55.124 


_  . 

-  H  E 

ATI 

N  G  - 

Tim 

DRY- 

WET- 

OF 

MAX 

BUI^ 

BULB 

DY 

HR 

TEMP 

TEXP 

11 

5 

-4  .F 

-5.F 

6 

7 

25. F 

21, F 

13 

7 

27, F 

20. F 

3 

7 

41. F 

35. F 

2 

6 

34  .F 

22. F 

31 

6 

33. F 

26  .F 

20 

7 

25. F 

21. F 

17 

8 

21. F 

18.  F 

-  -  -  E  L  E 

C  -  -  - 

MAXIMIX 

ELEC- 

MAXIMUM 

HEATING 

TRICAL 

ELEC 

LOAD 

ENERGY 

LOAD 

(KBTU/im) 

(KWH) 

(KW) 

-77.525 

13170. 

36.616 

-48.643 

9630. 

24.639 

-44.647 

9410. 

23.701 

-13.919 

7435. 

14.841 

-15.906 

7583. 

16.018 

0.000 

7509. 

14.178 

0.000 

7427. 

14.178 

0.000 

7792. 

14.176 

0.000 

7388  . 

14.176 

-15.993 

7563  . 

17.664 

-46.931 

8905. 

24.470 

-55.820 

11789. 

24.852 

-77.525 

105607. 

36.616 

. ^ . ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPf®JT  INC 

80227  <^ODSS  SITE  DOE  EVALUATION  rvMacf?nn 

l«EPQRT?^C  SYSTEM^MCWTHLY  LOAD  HOURS  PMl  . REG^ .  . 


DOE-2 -ID  8/  7/1995  15;  8:11  SDL  RUN  1 


Hocnis 
COOLING 
MONTH  LOAD 


MOTTO*; 

HCR^  COINCIDENT 
HEATING  COOL-HEAT 
LOAD  LOAD 


PEB 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 


ANNUAL  5044 


6 

34 

232 

478 

669 

720 

744 

744 

718 

529 

163 

7 


642 

SCO 

316 

37 

16 

0 

0 

0 

0 

71 

332 

609 


NUMBER 


O  F 


HOURS 


2523 


IRIORS 

FLOATING 


96 

138 

196 

205 

59 

0 

0 

0 

2 

144 

225 

128 

1193 


HOURS 

HEATING 

AVAIL. 


744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

8760 


HOURS 

COOLI!«3 

AVAIL. 


648 

534 

548 

615 
685 
720 
744 
744 
718 
600 
495 

616 


HOURS 

FANS  cm 


744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 


HOURS 

FANS 

CYO^  C»J 


HOURS 

NIGHT 

VENTING 


. . COINCIDENT  LOADS- - 

HOURS  KEhTim  ELECTRIC 

FLOATING  LOAD  AT  LOAD  AT 

WHEN  COOLING  COOLING 

FANS  cm  PEAK^ 

(KBTU/HR)  (KW) 


96 

138 

196 

205 

59 

0 

0 

0 

2 

144 

225 

128 


0.000 

0.000 

0.000 

0-000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


14.178 

14.178 

14.178 

14.178 

14-178 

14.178 

14.178 

14.178 

14.178 

14.178 

14.178 

14.178 


7567 


8760 


1193 


IMC 
DENVER 


ETIGINEERS 
CO 


INC. 

80227 


REPORT-  SS-k  SPACE  TEMPERATWE  SIWMARY 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVAI^IW  ^ 


DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

ADG 

SEP 

OCT 

NOV 

DEC 


average 


ALL 

HOURS 

nomn  (f) 


66.18 

67.42 

68.81 

70.96 

72.15 

73.71 
74.03 

73.72 
73.08 
70.87 
68.38 
66.71 


ANNUAL  70.52 


CXJOLING 

HOURS 

(F) 

67.66 

69,73 

70.42 

71.55 

72.38 

73.71 
74.03 

73.72 
73.09 
71.50 
70.19 
68.13 

72.75 


SPACE 


HEATING 

HOURS 

(F) 

65.94 

67.03 

67.56 

69.14 

69.22 


68.79 

67.25 

66.46 


TEMP 


FAN  ON 
HOURS 
(F) 

66.18 

67.42 

68.81 

70.96 

72.15 

73.71 
74.03 

73.72 
73.08 
70.87 
68.38 
66.71 

70.52 


FAN  OFF 
HOURS 
(F) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


AV^jAGE  TEMPERATURE 
BETWEiaJ  BE^^ 


OUTTXXmfc 
ROOM  AIR 
ALL 
HOURS 
(F) 

-29.29 

-23.45 

-18.65 

-10.82 

-4.93 

4.05 

4.22 

1.33 

-0.68 

-12.12 

-20.26 

-27.15 

-11.42 


OUTDOORt 
ROOM  AIR 
FAN  ON 
HOURS 
(F) 

-29.29 

-23,45 

-18.55 

-10.82 

-4.93 

4.05 

4.22 

1.33 

-0.68 

-12,12 

-20.25 

-27.15 

-11.42 


DIFFEROJCE 
BETWEEN 
OUTDOORS 
ROOM  AIR 
FAN  OFF 
HOURS 
<F) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


SUW«ED  THMP  DIFFERENCE 
BETWEEN  BETWEEN? 


OTTDOOR& 
ROOM  AIR 
mhTim 
HOURS 
<F) 

849.78 

560.53 

354.10 

37.88 

17.73 


72.17 

372.26 

751.85 

3016.30 


OUTDOC®& 
ROOM  AIR 
ALL 
HOURS 
(F) 

907.89 

657.03 

580.69 

386.52 

288.74 

268.15 

231.46 

199.22 

223.88 

407.36 

608.44 

841,76 

5601.12 


HW4IDITY  RATIO 
DIFFEROtCE 

between 

OUTDOOR  AND 
ROOM  AIR 

(FRAC.OR  MULT.  ) 

-0.00002 

-0.00002 

-0.00003 

-0.00002 

-0.00002 

-0.00002 

0.00011 

0.00023 

0.00001 

-0.00002 

-0.00002 

-0.00002 

0.00001 
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EMC 

DENVER, 
REPCHeT-  SS-0 


ENGINEERS  INC. 

CO  60227 

TEMPERATURE  SCATTER  PLOT 


EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 
GEODSS  SITE  DOE  EVALUATION 
REGAHU  FOR  HALLS 


DOE-2. ID  8/  7/1995  15:  Bill  SDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


HOUR 


XAM  2 


TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 
5  6  7  8  9  10  11  12  1PM  2  3  4  5 


9  10  11  12 


TOTAL 


ABOVE  85 

81-85 

76-80 

71-75 

66-70 

61-65 

BELOW  60 


000000000000000000000000  0 

000000000000000000000000  0 

000000000000000000000000  0 

217  211  208  204  201  204  210  212  222  229  245  251  255  263  275  278  271  254  244  237  236  233  228  219  5607 
148  154  157  161  164  161  155  153  143  136  120  114  110  102  90  87  94  111  121  128  129  132  137  146  3153 
OOOOOOOOOOOOOOOOOOOOOOOO  0 

000000000000000000000000  0 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2.  ID  8/  7/1995  15:  8:11  SDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  SS-O  TEMPERATURE  SCATTER  PLOT  REGAHU  FOR  HALLPLENUM  TRUTH  OR  CONSEQU,  N 


TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 

HOUR  1AM  2  3  4  5  6  7  8  9  10  11  12  1PM  2  3  4  5  6  7  8  9  10  11  12  TOTAL 


ABOVE 

85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

81-85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

76-60 

95 

91 

90 

82 

76 

72 

71 

73 

78 

92 

96 

99 

99 

107 

109 

107 

108 

104 

102 

100 

98 

98 

97 

96 

2240 

71-75 

94 

98 

97 

103 

106 

106 

108 

106 

106 

96 

96 

96 

100 

94 

93 

96 

94 

97 

98 

98 

99 

97 

96 

96 

2372 

66-70 

96 

96 

96 

95 

94 

94 

93 

94 

91 

90 

93 

94 

101 

103 

106 

106 

107 

105 

103 

97 

96 

95 

95 

93 

2333 

61-65 

76 

74 

76 

78 

82 

84 

66 

85 

64 

81 

75 

72 

62 

58 

54 

54 

53 

56 

59 

67 

69 

72 

74 

76 

1707 

BELOW 

60 

4 

6 

6 

7 

7 

7 

7 

7 

6 

6 

5 

4 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

3 

4 

108 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2.  ID  8/  7/1995  15:  8:11  SDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REPORT-  SS-A  SYSTEM  MCMJTHLY  LOADS  SUM4ARY  FOR  CONFRMAHU  TRUTH  OR  CCWSEQU,  N 


,  _  , 

-  C  0 

0  L  I 

N  G  -  - 

---HE 

ATI 

N  G  -  - 

---EL 

EC--- 

MAXIMUM 

MAXIMUM 

ELEC- 

MAXIMUM 

COOLING 

TIME 

DRY- 

WET- 

COOLING 

HEATING 

TIME 

DRY- 

WET- 

HEATING 

TRICAL 

ELEC 

QIERGY 

OF 

MAX 

BULB 

BULB 

LOAD 

ENERGY 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

LOAD 

MONTH 

(MBTU) 

DY 

HR 

TEMP 

TEMP 

(KBTU/HR) 

(MBTU) 

DY  HR 

TEMP 

TEMP 

(KBTU/HR) 

(KWH) 

(KW) 

JAN 

0.64872 

21 

12 

56. F 

38. F 

5.406 

0.000 

0.000 

248. 

1.278 

FEB 

0.87625 

18 

12 

62.  F 

45. F 

5.500 

0.000 

0.000 

224. 

1.278 

NAR 

1.08429 

30 

12 

73. F 

53. F 

5.558 

0.000 

0.000 

248. 

1.278 

APR 

1.23204 

22 

12 

84.  F 

50. F 

5.648 

0.000 

0.000 

240. 

1.278 

MAY 

1.38165 

10 

12 

62. F 

51. F 

5.659 

0.000 

0.000 

248. 

1.278 

JUN 

1.47795 

29 

12 

87. F 

63. F 

5.728 

0.000 

0.000 

240. 

1.278 

JUL 

1.56652 

27 

12 

88. F 

65. F 

5.764 

0.000 

0.000 

248  . 

1.278 

AOG 

1.54302 

1 

12 

92. F 

67. F 

5.811 

0.000 

0.000 

248. 

1.278 

SEP 

1.42242 

8 

12 

82. F 

63. F 

5.694 

0.000 

0.000 

240. 

1.278 

OCT 

1.26640 

7 

12 

75. F 

53. F 

5.611 

0.000 

0.000 

248. 

1.278 

NOV 

1.01403 

10 

12 

67. F 

48. F 

5.540 

0.000 

0.000 

240. 

1.278 

DEC 

0.90256 

9 

12 

52. F 

40. F 

5.432 

0.000 

0.000 

248. 

1.278 

TOTAL 

MAX 

14.616 

5.811 

0.000 

0.000 

2924. 

1.278 

EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC  DOE-2.  ID  8/  7/1995  15:  8:11  SDL  RUN  1 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 

REP<»T-  SS-C  SYSTEM  MONTHLY  LOAD  HOURS  FOR  CONFRMAHU  TRUTH  OR  CONSEQU,  N 


NUMBER  OF  HOURS  .  --COINCIDENT  LOADS-- 


HOURS 

COOLING 

HOURS 

HEATING 

HOURS 

(XUNCIDENT 

COOL-HEAT 

HOURS 

HOURS 

HEATING 

HOURS 

COOLING 

HOURS 

HOURS 

FANS 

HOURS 

NIGHT 

HOURS 

FLOATING 

WHEN 

HEATING 
LOAD  AT 
COOLING 

ELECTRIC 
LOAD  AT 
CXWLING 

MONTH 

LOAD 

LOAD 

LOAD 

FLOATING 

AVAIL. 

AVAIL. 

FANS  ON 

CYCLE  ON 

VENTING 

FANS  ON 

PEAK 

PEAK 

JAN 

675 

0 

0 

69 

0 

675 

744 

0 

0 

69 

(KBTU/HR) 

0,000 

(KW) 

1.278 

FEB 

616 

0 

0 

56 

0 

616 

672 

0 

0 

56 

0.000 

1.278 

MAR 

682 

0 

0 

62 

0 

682 

744 

0 

0 

62 

0.000 

1.278 

APR 

660 

0 

0 

60 

0 

660 

720 

0 

0 

60 

0.000 

1.278 

MAY 

682 

0 

0 

62 

0 

682 

744 

0 

0 

62 

0.000 

1.278 

JUN 

660 

0 

0 

60 

0 

660 

720 

0 

0 

60 

0.000 

1.278 

JUL 

664 

0 

0 

60 

0 

684 

744 

0 

0 

60 

0.000 

1.278 

AUG 

690 

0 

0 

54 

0 

690 

744 

0 

0 

54 

0.000 

1.278 

SEP 

661 

0 

0 

59 

0 

661 

720 

0 

0 

59 

0.000 

1.278 

OCT 

662 

0 

0 

62 

0 

682 

744 

0 

0 

62 

0.000 

1.278 

NOV 

660 

0 

0 

60 

0 

660 

720 

0 

0 

60 

0.000 

1.278 

ISC 

682 

0 

0 

62 

0 

682 

744 

0 

0 

62 

0.000 

1.278 

ANNUAL 

6034 

0 

0 

726 

0 

8034 

8760 

0 

0 

726 
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EMC 

DENVER, 

report-  ss-k 


engineers  INC.  E2D0E  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

^  8022 7  GEODSS  SITE  DOE  EVALl^TIW  rvo  rvwcpnn 

SPACE  TEMPERAimE  SUMMARY  CONFRMAHU  TRUTH  OR  CONSEQU 


DOE-2. ID  8/  7/1995  15;  8:11  SDL  RUN  1 


average  space  temp 


AVERAGE  TEMPERATURE 

between  BETWEW 


ALL 
HOURS 
MONTH  (F) 


JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AOG 

SEP 

OCT 

NOV 

DEC 


€8.35 

69.15 

69.82 

70.96 

71.68 

72.71 

73.03 

72.78 

72.26 

70.88 

€9.55 

68.67 


ANNUAL  70.83 


EMC 

DENVER, 


COOLING 

HOURS 

(F) 

68.37 

69.16 

69.82 

70.97 

71.68 
72,71 
73.04 
72.79 
72.26 
70.89 
69.56 

68.68 

70.84 


ENGINEERS 
CO 


HEATING 

HOURS 

(F) 


0.00 


INC. 

80227 


FAN  W 
HOURS 
(F) 

68.35 

69.15 

69.82 
70.96 
71.68 
72.71 
73.03 
72.78 
72.26 
70.88 
69.55 
68.67 

70.83 


FAN  OFF 
HOURS 
(F) 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 


OUTDOCmSc 
ROOM  AIR 
ALL 
HOURS 
(F) 

-31.46 
-25.17 
-19.56 
-10.82 
-4.46 
5 . 05 
5.22 
2.27 
0.15 
-12.13 
-21.43 
-29.11 

-11.73 


OUTDOORS 
ROOM  AIR 
FWJ 
HOURS 
(F) 

-31.46 

-25.17 

-19.56 

-10.82 

-4.46 

5.05 

5,22 

2.27 

0.15 

-12,13 

-21.43 

-29.11 

-11.73 


DIFFERENCE 
BETWEEN 
OUTDOOR& 
ROOM  AIR 
FAN  OFF 
HOURS 
(F) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


SI»®»ED  TEMP  DIFFiRENCE 
BETWEEN  BETWEEN 


OUTDOOR& 
ROOM  AIR 
HEATING 
HOURS 
(F) 


OUTDOC^fc 
ROOM  AIR 
ALL 
HOURS 
(F) 

975.13 

705.36 

612.61 

393.06 

293.31 

281.93 

246.84 

207.02 

228.54 

413.25 

643.74 

902.45 

5903.25 


HWHDITY  RATI 
DIFFERENCE 
BETWEEN 
OUTDOOR  AND 

room  air 

(FRAC.OR  MULT.  ) 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 


EZDOE  -  ELITE  SOFTWARE  DEVELOPf^JT  INC 
GEODSS  SITE  DOE  EVALUATICM^ 


report-ss-6  tempeStore  SCArreR  plot  ccwrmahu  for  cxmjfere^  . . . 


DOE-2. ID  8/  7/1995 
N 


15:  8:11  SDL  RUN  1 


HOUR 


TOTAL  HOURS  AT  TEMPERATURE  LEVEL  AND  TIME  OF  DAY 

1AM23456789  10  11  12  1PM2' 


10  11  12  TOTAL 


ABOVE  85 
81-85 
76-80 
71-75 
66-70 
61-65 
BELOW  60 


85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

181 

184 

0 

210 

155 

0 

170 

195 

0 

210 

1S5 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

365 

0 

0 

8071 

689 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

60 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

EMC 

REPC«T?^si^6  TEMPeStURE  SCATTER  PLOT  OCaJFRKWRJ  FOR  dc»b’PLE3ll»^  _ 


ENGINEERS 
CO 


INC. 

80227 


EZDOE  -  ELITE  SOFTWARE  DEVELOP^G:NT  INC 
<^OOSS  SITE  DOE  EVALUATION 


DOE-2. ID  8/  7/1995 


15:  8:11  SDL  RUN  1 


TOTAL  HOURS  AT  TEMPERATimE  LEVEL  MTO  TI^ffi  OF  DAY 


HOUR 

1AM  2 

ABOVE 

85 

0 

0 

81-85 

0 

0 

76-80 

29 

25 

71-75 

14  9 

152 

66-70 

150 

150 

61-65 

37 

38 

BELOW 

60 

0 

0 

10  11  12 


1PM  2 


10  11  12 


0 

0 

22 


0 

0 

43 


0 

0 

62 


0 

0 

67 


0 

0 

70 


0 

0 

70 


0 

0 

65 


0 

0 

56 


0 

0 

43 


0 

0 

36 


0 

0 

32 


149  152  153  156  157  162  162  159  150  150  142  142  128  126  125  125  125  127  136  143  145  150  150  148 

ill  ill  ill  if!  ill  ill  ili  Ih  m  Ml  Ml  Ml  Ml  ^11  ^||  "II  "I? 


38 

0 


43 

0 


49 

0 


49 

0 


51 

0 


35 

0 


31 

0 


34 

0 


25 

0 


25 

0 


25 

0 


29 

0 


32 

0 


33 

0 


0 

0 

941 

3462 

3479 

878 

0 
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EMC  ENGINEERS  INC.  EZDOE  •  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER.  CO  80227  GEODSS  SITE  DOE  EVALUATION 

hrly "■  Ozone  *  HOURLY-REPORT 


TOWER^l 

TOWER_l 

TOWER_l 

TOWER^l 

ZONE 

THERMOST 

HTG  SET 

CLG  SET 

1 

TEMP 

SETPOINT 

POINT 

POINT 

F 

F 

F 

F 

---<  6) 

- (  7) 

- (17) 

- (18) 

313  1 

39.9 

-999.0 

-999.0 

999.0 

313  2 

39.9 

-999.0 

-999.0 

999.0 

313  3 

38.3 

-999.0 

-999.0 

999.0 

313  4 

38.0 

-999.0 

-999.0 

999.0 

313  5 

35.9 

-999.0 

-999.0 

999.0 

313  € 

37.2 

-999.0 

-999.0 

999.0 

313  7 

40.9 

-999.0 

-999.0 

999.0 

313  8 

40.9 

-999.0 

-999,0 

999.0 

313  9 

40.9 

-999.0 

-999.0 

999.0 

31310 

41.5 

-999.0 

-999.0 

999.0 

31311 

42.1 

-999.0 

-999.0 

999.0 

31312 

43.7 

-999.0 

-999.0 

999.0 

31313 

43.0 

-999.0 

-999.0 

999.0 

31314 

43.2 

-999.0 

-999.0 

999.0 

31315 

45.3 

-999.0 

-999.0 

999.0 

31316 

45.7 

-999.0 

-999.0 

999.0 

31317 

47,3 

-999.0 

-999.0 

999.0 

31318 

45.6 

-999.0 

-999.0 

999,0 

31319 

45.3 

-999.0 

-999.0 

999,0 

31320 

43.4 

-999.0 

-999.0 

999.0 

31321 

44.3 

-999.0 

-999.0 

999.0 

31322 

44.4 

-999.0 

-999.0 

999.0 

31323 

43.2 

-999.0 

-999.0 

999.0 

31324 

46.6 

-999.0 

-999.0 

999.0 

DAILY 

SUM4ARY 

(MAR  13) 

MN 

35,9 

-999.0 

-999.0 

999.0 

MX 

47.3 

-999.0 

-999.0 

999,0 

SM 

1016,3 

-23976.0 

-23976.0 

23976.0 

AV 

42.3 

-999.0 

-999.0 

999.0 

MONTHLY 

SUMMARY  (MAR) 

MN 

35.9 

-999.0 

-999.0 

999.0 

NX 

47.3 

-999.0 

-999.0 

999.0 

SM 

1016,3 

-23976.0 

-23976.0 

23976.0 

AV 

42.3 

-999.0 

-999.0 

999.0 

DOE-2. ID  8/  7/1995  15:  8:11  SDL  RUN  1 

TRUTH  OR  CONSEQU.  N 


EMC  ENGINEERS  INC.  EZDOE  -  ELITE  SOFTWARE  DEVELOPMENT  INC 

DENVER,  CO  80227  GEODSS  SITE  DOE  EVALUATION 


hrly- Ozone 

•  HOURLY -REPORT 

TOWER_1 

TOWER_l 

TCMER_1 

TOWER_l 

ZONE 

THERMOST 

HTG  SET 

CLG  SET 

TEMP 

SETPOINT 

POINT 

POINT 

F 

F 

F 

F 

----<  6) 

----{  7) 

----(17) 

----(18) 

9  6  1 

65.1 

68.0 

68.0 

72.0 

9  6  2 

64.9 

68.0 

68.0 

72.0 

9  8  3 

63.7 

68.0 

68.0 

72.0 

9  6  4 

62.0 

68.0 

66.0 

72.0 

9  8  5 

63.1 

68.0 

68.0 

72.0 

9  8  6 

60.3 

68.0 

68.0 

72.0 

9  8  7 

62.9 

68.0 

68.0 

72.0 

9  6  8 

65.0 

68.0 

68.0 

72.0 

9  8  9 

66.0 

68.0 

68.0 

72.0 

9  610 

67.9 

68.0 

68.0 

72.0 

9  811 

68.4 

68.0 

68.0 

72.0 

9  812 

70.1 

€8.0 

68.0 

72.0 

9  813 

68.4 

68.0 

68.0 

72.0 

9  814 

72.1 

72.0 

68.0 

72,0 

9  815 

69.7 

68.0 

68.0 

72.0 

9  816 

72.1 

72.0 

68.0 

72.0 

9  817 

68.2 

68.0 

68.0 

72.0 

9  818 

67.3 

68.0 

68.0 

72.0 

9  819 

67.6 

68.0 

68.0 

72.0 

9  820 

67.4 

68.0 

68.0 

72.0 

9  621 

66.8 

68.0 

68.0 

72.0 

9  822 

65.7 

68.0 

68.0 

72.0 

9  823 

65.4 

68.0 

68.0 

72.0 

9  824 

64.7 

68.0 

68.0 

72.0 

DAILY 

SUMMARY 

(SEP  8) 

MN 

60.3 

68.0 

68.0 

72.0 

MX 

72.1 

72.0 

68.0 

72,0 

SM 

1594.5 

1640.0 

1632.0 

1728.0 

AV 

66.4 

68.3 

68.0 

72.0 

MONTHLY  SOTMARY  (SEP) 

MN 

60.3 

68,0 

68.0 

72.0 

MX 

72.1 

72.0 

68.0 

72.0 

SM 

1594.5 

1640.0 

1632.0 

1728.0 

AV 

66.4 

68.3 

68.0 

72.0 

YEARLY  SUM4ARY 

MN 

35.9 

-999.0 

-999.0 

72.0 

MX 

72.1 

72.0 

68.0 

999.0 

SM 

2610.8 

-22336.0 

-22344.0 

25704.0 

AV 

54.4 

-465.3 

-465.5 

535.5 
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ITOWER 

TOT  HTG 
COIL  PWR 
BTU/HR 
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ITOWER 

TOT  CLG 
COIL  PWR 
BTU/HR 
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ITOWER  ITOWER 


TOT  ZONE 
CLG  PWR 
BTU/HR 


HTG  COIL 
AIR  TEMP 
F 


313  1 

0. 

313  2 

0  . 

313  3 

0. 

313  4 

0. 

313  5 

0. 

313  6 

0  . 

313  7 

0  . 

313  8 

0  . 

313  9 

0. 

31310 

0. 

31311 

0. 

31312 

0  . 

31313 

0. 

31314 

0. 

31315 

0  . 

31316 

0  . 

31317 

0. 

31318 

0. 

31319 

0. 

31320 

0. 

31321 

0. 

31322 

0. 

31323 

0. 

31324 

0. 

DAILY  SIRWUIY  (MAR 

MN 

0. 

0. 

SM 

0. 

AV 

0. 

MONTHLY 

SUW4ARY  (MA 

MN 

0. 

MX 

0. 

SM 

0. 

AV 

0. 

0. 

----(  8} 

0. 

----(  1) 
0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0  . 

0.0 

0. 

0  . 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0 . 0 

0. 

0, 

0 . 0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0. 

0. 

0.0 

0- 

0. 

0.0 

0. 

0- 

0.0 

0  . 

0. 

0.0 

0. 

0. 

0,0 

0. 

0. 

0.0 

0. 

0. 

0.0 

CLG  COIL 
AIR  TEMP 
F 

----<  2) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0-0 
0.0 
0.0 
0,0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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TOT  SYST 
FLOWRATE 
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0. 
0. 
0. 
0. 
0. 
0. 
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0. 
0. 
0. 
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0. 
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0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 
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9  816 
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daily  summary 

MN 

MX 

SM 

MOW^Y  StM4ARy 
HN 
MX 
SM 
AV 

yearly  summary 

WJ 

MX 

SM 

AV 


ITOWER 

TOT  HTG 
COIL  PWR 
BTU/HR 
- (  5) 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0  . 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0  . 


ITOWER 


TOT  CLG 
COIL  PWR 


TOT  ZCME 
CLG  PWR 
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COIL 
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TOT  SYST 
FLOWRATE 
CUFT/MIN 


0. 

0, 

(SEP  6 

0. 

0. 

0. 

0. 
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0- 

0. 

0. 

0, 

0. 

0. 

0, 
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-  (  6) 
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0. 
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2400 
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0. 
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0. 
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2400 

27853 . 

0. 
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18722 . 

0. 
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0. 
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0. 
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26155. 

0. 

62.5 

61.0 

2400 

30408 . 

0. 

64.4 

62.9 

2400 

33518 . 

0. 

€6.9 

65.3 

24  00 
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0. 

€7.1 

65.6 

2400 

39546 . 

0. 

69,9 
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2400 

39698 . 

0. 
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67.3 

2400 

42071 . 

0. 

70.6 

69.1 

2400 

40639 . 

0. 

69.3 

€7.7 

2400 
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0. 

€9.6 
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0. 
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33007. 

0. 

63.3 

61.7 
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0. 
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0. 
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0. 
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61.4 

2400 
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0. 

61.7 

60.1 

2400 
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0. 
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59.5 

2400 

24549, 

0. 

60.3 

58.8 

2400 
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0. 
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55.5 

2400 

42071 . 

0. 

70.6 

69.1 

2400 

724629 . 

0. 

1523.1 

1486.1 

57600 
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0. 
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NU^®ER 
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S 

I  T  E  E 

N  E  R  G  '' 

If 

SOURCE 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

* 

14 

MONTH 

TOTAL 

HEAT 

LOAD 

TOTAL 

COOLING 

LOAD 

TOTAL 

ELECTR 

LOAD 

RCVRED 

ENERGY 

WASTED 

RCVRABL 

ENERGY 

FUEL 

INPUT 

CODLING 

ELEC 

INPUT 

COOLING 

FUEL 

INPUT 

HEATING 

ELEC 

INPUT 

HEATING 

FUEL 

INPUT 

ELECT 

TOTAL 

FUEL 

INPUT 

TOTAL 

SITE 

ENERGY 

* 

* 

♦ 

* 

TOTAL 

SOURCE 

ENERGY 

JAN 

136.3 

225.7 

285.2 
83. 5E 

0.0 

0.0 

0.0 

107.9 
31. 6E 

0.0 

0.0 

O.OE 

0.0 

0.0 

285.2 

★ 

* 

265.2 

FEB 

121.5 

204.0 

249.9 
73, 2E 

0.0 

0.0 

0.0 

97.5 
28. 6£ 
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0.0 

O.OE 

0.0 

0.0 

24  9.9 

* 

24  9.9 
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133.1 

228.3 

272.8 
79. 9E 

0.0 

0.0 

0.0 

108.4 
31. 7E 

0.0 

0.0 

O.OE 

0-0 

0.0 

272.8 

* 

* 

272.8 

APR 

127.0 

253-4 

274.5 
80. 4E 

0.0 

0.0 

0.0 

115.2 
33. 8E 

0.0 

0.0 

O.OE 

0.0 

0.0 

274.5 

* 

‘274.5 

MAY 

129.9 

287-3 

302.7 
88. 7E 

0.0 

0.0 

0.0 

138.3 
40. 5E 

0.0 

0.0 

O.OE 

0.0 

0.0 

302.7 

♦ 

* 

302.7 

JUN 

124.0 

319.4 

344.1 
100. 8E 

0.0 

0.0 

0.0 

184.4 
54  .OE 

0.0 

0.0 

O.OE 

0.0 

0.0 

344.1 

* 

* 

344 . 1 

JUL 

127.3 

336.4 

360.7 
105. 6E 

0.0 

0.0 

0.0 

196.8 
57. 6E 

0.0 

0.0 

O.OE 

0.0 

0-0 

360.7 

* 

•- 

* 

360.7 

AUG 

127.0 

329.2 

346.3 
101. 4E 

0.0 

0.0 

0.0 

181.2 
53.  IE 

0.0 

0.0 

O.OE 

0.0 

0.0 

346.3 

* 

346.3 

SEP 

124.9 

302.7 

314.8 
92. 2E 

0.0 

0.0 

0.0 

155,6 
45. 6E 

0.0 

0-0 

O.OE 

0.0 

0.0 

314.8 

* 

* 

314 . 8 

OCT 

131.1 

260.8 

278.6 
81, 6E 

0.0 

0.0 

0.0 

114.3 
33. 5E 

0.0 

0.0 

O.OE 

0.0 

0.0 

278.6 

* 

* 

278.6 

NOV 

129.2 

221.3 

263.3 
77. IE 

0.0 

0.0 

0.0 

104-6 
30. 6E 

0.0 

0.0 

O.OE 

0.0 

0.0 

263.3 

* 

* 

263.3 
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135.1 

225.5 

280.5 
82. IE 

0.0 

0.0 

0-0 

107.9 
31. 6E 

0.0 

0,0 

O.OE 

0-0 

0.0 

280.5 

* 

* 

280.5 

1546.4 

3193.9 

3573.4 
1046. 5E 

0.0 

0.0 

0.0 

1612.2 
472. 2E 

0.0 

0.0 

O.OE 

0.0 

0.0 

3573  .4 

* 

* 

♦ 

3573.4 
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REPORT-  PS-B  MONTHLY  PEAK  AND  TOTAL  ENERGY  USE 


MO 

UTILITY - 

ELECTRICITY 

TOTAL  (MBTU) 

285.200 

JAN 

PEAK (KBTU) 

463.528 

DY/HR 

11/  6 

TOTAL  (MBTU) 

249.904 

FEB 

PEAK (KBTU) 

425.794 

DY/HR 

3/  6 

TOTAL  (MBTU) 

272.826 

MAR 

PEAK (KBTU) 

429.078 

DY/HR 

14/  6 

TOTAL (MBTU) 

274.472 

APR 

PEAK (KBTU) 

€12.297 

DY/HR 

22/15 

TOTAL  (MBTU) 

302.693 

MAY 

PEAK  (KBTU) 

611.021 

DY/HR 

9/17 

TOTAL  (MBTU) 

344.078 

JUN 

PEAK  (KBTU) 

643.065 

DY/HR 

22/17 

TOTAL  (MBTU) 

360.698 

JUL 

PEAK  (KBTU) 

647.350 

DY/HR 

1/17 

TOTAL  (MBTU) 

346.303 

AUG 

PEAK  (KBTU) 

639.052 

DY/HR 

1/17 

TOTAL  (MBTU) 

314.834 

SEP 

PEAK  (KBTU) 

612.207 

DY/HR 

1/16 

TOTAL  (MBTU) 

278.588 

OCT 

PEAK  (KBTU) 

590.171 

DY/HR 

7/16 

TOTAL  (MBTU) 

263.279 

NOV 

PEAK  (KBTU) 

424.847 

DY/HR 

22/  6 

TOTAL  (MBTU) 

280.481 

DEC 

PEAK  (KBTU) 

428.507 

DY/HR 

16/  6 

ONE  YEAR 

3573.357 

USE/PEAK 

647,350 

DOE-2. ID  8/  7/1995  15:  8:11  PDL  RUN  1 

TRUTH  OR  CONSEQU,  N 


D-43 


EMC  E3JG  INTERS 

DENVER.  CO 
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INC  EZDOE  -  ELITE  SOFTWARE  DEVELOPf^ENT  INC  DOE-2.  ID  S/  7/1995 

80227  GEOJSS  SITE  DOE  EVALUATION  n®  r^cvrirT  n 

PART  LOAD  OPERATION  TRUTH  OR  CC»JSEQU^  N^ 


HOURS  AT  POiCENT  PART  LOAD  RATIO 


TOERMAL 

USED 

(hETU) 


herm-rec-oilr 


0  --  40  --  50  --  €0  --  70 
0  0  1396  4394 

4899  2180  1396  270 


--  80  --  90  --  100  -  110+ 
790  904  1276  0 

15  0  0  0 


HOT  LOOP  CIRCULATION  PUMP  ELECTRICAL  USE 
COLD  LOOP  CIRCULATION  PUMP  ELECTRICAL  USE 


0.0  f®TU 
4  3.3  F®TU 


NOTES  TO  Ti\SLE 

1)  THE  FIRST  PART  LOAD  ENTRY  FOR  EAOT  PIECE  OF  EQUIP^OT  IS 
THE  HOURLY  LOAD  DIVIDED  BY  THE  HOURLY  OPERATING  CAPACITY 

2)  THE  SECOl®  PART  LOAD  ENTRY  F(^  EACH  PIECE  OF  EQUIPMENT  IS 
THE  HOURLY  LOAD  DIVIDED  BY  THE  TOTAL  INSTALLED  CAPACITY 
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REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE  _ _ _ _ 


ENERGY  TYPE 


IN  SITE  MBTU  - 
CATEGORY  OF  USE 

ELECTRICITY 

SPACE  MEAT 

55.12 

SPACE  COOL 

1568.95 

HVAC  AOX 

426.63 

DOM  HOT  WTR 

0.00 

AUX  SOLAR 

0.00 

LIGHTS 

288.88 

VERT  TRANS 

0-00 

MISC  EQUIP 

1233.86 

TOTAL 

3573.45 

TTYTAT  OJERGY  3573.36  M©TU  313.5  KBTU/SQFT-YR  GROSS-AREA  313.5  K 

TOTAL  SCX^CE  ENERGY  3573 . 36  MfflTU  313,5  KBTU/SQFT-YR  GROSS -AR^  313.5  K 

PEROEan:  of  HOtmS  any  system  zone  outside  of  THROTTLING  RW3GE  -  ^0.4 
PTs^rfNT  OF  HOURS  AJ^  PLANT  LOAD  NOT  SATISFIED  »100.0 

NOTE^LECTmCITy^/OrF^  GENERATE  ELECTOICITTJ^AP|^TI^  BASED 

STtHE  yearly  D04AND.  ALL  OTHER  ENERGY  TYPES  ARE  APPORTIONED  HOURLY . 


313.5  M®TU/SQFT-YR  NET-AREA 
313.5  KBTU/SQFT-YR  NET-AREA 
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JAM  FEB  HAR  APR  HAY  JUH  JUL  AUG  SEP  OCT  MOU  DEC 

MONTH 
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TOTAL  SITE  ELECTRICITY  EMER6Y  USE  3573.44  HBTU 


HUAC  AUX 
LIGHTS 


SPACE  COOL  43.91:< 
SPACE  HEAT  1.54X 
niSC  EQUIP  34.53X 
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APPENDIX  E 


PROJECT  DOCUMENTATION 


1.  COMPONENT 

AIR  FORCE 

FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

15-NOV-95 

3.  INSTALLATION  AND  LOCATION 

4.  PROJECT  THTLE 

1  GEODSS  Site,  White  Sands  Missile  Range,  NM 

FEMP  Energy  Conservation  Package  | 

5.  PROGRAM  ELEMENT 

6.  CATEGORY  CODE 

7.  PROJECT  NO. 

8.  PROJECT  COST  ($000) 

160 

1  9.  COST  ESTIMATES  || 

1  ITEM 

U/M 

QUANTrTY 

UNIT 

COST 

COST 

($000) 

Primary  Facilities: 

UPS  System  Modification 

LS 

Air  Recirculation  System 

LS 

21 

High  Efficiency  Lighting 

LS 

21 

Chiller  Replacement 

LS 

1 1 
89 

Supporting  Facilities 

Estimated  Contract  Cost 

142 

Supervision,  Inspection  and  Overhead  (6%) 

9 

Design  (6%) 

9 

TOTAL  REQUEST 

160 

TOTAL  REQUEST  (ROUNDED) 

160 

Installed  Equipment-Other  Appropriations 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


This  project  includes  four  separate  subprojects: 

Uninterruptible  Power  Supply 
Air  Recirculation  System 
High  Efficiency  Lighting 
Chiller  Replacement 


11.  REQUIREMENT 

This  project  is  required  for  HVAC  and  lighting  systems  to  operate  at  peak  efficiency  and 
effectiveness.  An  immediate  utility  savings  would  be  recognized. 

UPS  System  Modifications  -  Measurements  on  the  existing  250  hp  motor  at  the  time  of  the 
field  survey  indicated  that  the  motor  was  11%  loaded  and  was  operating  with  a  65%  efficiency 
and  a  45%  power  factor. 

The  new  100  hp  motor  operating  at  the  same  conditions  would  be  28%  loaded  and  operate 
with  a  94%  efficiency  and  a  power  factor  of  68%. 
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1.  COMPONENT 

AIR  FORCE 

FY  1995  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

15-NOV-95 

3.  INSTALLATION  AND  LOCATION 

GEODSS  Site,  White  Sands  Missile  Range,  NM 

4.  PROJECT  TITLE 

FEMP  Energy  Conservation  Opportunity  Package 

5.  PROJECT  NUMBER 

11.  REQUIREMENT  (continued) 


Air  Recirculation  System  -  Presently,  the  three  telescopes  use  100%  outside  air  cooled  with 
mechanical  refrigeration  for  cooling.  This  system  consumes  significant  energy  as  the  cool  air  is 
directly  vented  to  the  outside  and  is  not  reused.  According  to  the  building  personnel,  there  is 
no  specific  reason  why  this  particular  system  is  in  place. 

The  project  would  provide  return  air  ducting  and  motorized  dampers  which  would  allow 
recirculation  with  mechanical  cooling  or  100%  outside  air  when  outside  air  is  cool. 

High  Efficiency  Lighting  -  Fluorescent  lighting  fixtures  in  the  building  are  equipped  with 
standard  40  watt  lamps  and  magnetic  ballasts.  High-efficiency  T-8  fluorescent  lamps  and 
electronic  ballasts  would  reduce  lighting  energy  consumption  by  32%. 

Chiller  Replacement  -  The  current  chillers  are  full-load  use  1 .43  kW/ton.  At  half-load  this 
ratio  increases  to  1 .72  kW/ton.  These  chillers  also  use  R-22  refrigerant  coolant  which  has  been 
linked  to  the  destruction  of  the  ozone  layer.  The  proposed  chillers  at  full-load  would  use  1.51 
kW/ton,  but  at  half-load  this  ratio  drops  to  1 .02  kW/ton. 

Impact  If  Not  Provided: 

If  this  project  is  not  funded,  the  GEODSS  Facility  will  continue  to  operate  with  excessive  energy 
requirements  and  will  not  realize  a  $432,000  life  cycle  energy  savings  over  the  next  20  years. 

Supporting  Documentation: 

Supporting  data  includes  the  basic  engineering  calculations  which  show  the  energy  savings. 
The  supporting  data  was  documented  and  conducted  under  an  Army  contract  performed  by  an 
A-E  firm  (EMC  Engineers,  Inc.)  in  FY  95. 

Verification  of  Savinas; 

The  energy  use  for  the  periods  prior  to  the  project  can  be  compared  to  the  energy  use  for  billing 
periods  subsequent  to  the  project  upgrade. 

Amount  of  Energy  Conserved: 

The  amount  of  combined  energy  conserved  is  estimated  to  be  252,877  kWh/yr  ($20,761 /yr). 
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Summary  of  ECOs  Recommended  for  FEMP  Funding 


ECO 

# 

ECO  Description 

Annual 

Electric 

Energy 

Savings 

(kWh) 

Annual 

Energy 

Cost 

Savings 

_ ($} _ 

Annual 

Maintenance 

Cost 

Savings  ($) 

Total 

Investment 
Costs  ($) 

SIR 

Simple 

Payback 

(yrs) 

7 

UPS  System 

0 

4.85 

3.11 

9 

Recirculation  of  Tower  Air 

BSRdliB 

Hiia 

0 

22,767 

4.05 

3.72 

4 

T-8  Fluorescent  Lamps 

2,418 

47 

12,429 

2.38 

5.04 

8 

Chiller  Replacement 

7,016 

0 

2.01 

8.30 

Combined  Savings 

47 

157,609 

2.74 

5.7 
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1.  COMPONENT 

ARMY 

FY  1996  military  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

Apr-95 

3.  INSTALLATION  AND  LOCATION 

GEODSS  Site,  White  Sands  Missile  Range,  NM 

4.  PROJECT  TITLE 

FEMP  -  Energy  Conservation  Opportunity  Package 

5.  PROJECT  NUMBER 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: 
PROJECT  TITLE: 


GEODSS  Site,  White  Sands  Missile  Range,  NM 

FEMP  -  Energy  Conservation  Opportunity  Package 


REGION:  4 


PROJECT  NO: 

FISCAL  YEAR:  1995 


DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE: 

11/22/95 

ECONOMIC  LIFE: 

20 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

= 

$141,353 

B. 

SlOH  COST 

(5.5%  of  1A)  = 

$7,774 

C. 

DESIGN  COST 

(6.0%  of  1A)  = 

$8,481 

D, 

TOTAL  COST 

(lA  +  ^B  +  1C)  = 

$1  57,609 

E. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  = 

F. 

PUBLIC  UTILITY  COMPANY  REBATE  = 

G. 

TOTAL  INVESTMENT 

(ID  -IE  -IF)  = 

. . > 

ENERGY  SAVINGS  (  +  }  OR  COST  (-): 

DATE  OF  NISTR-4942-1  USED  FOR  DISCOUNT  FACTORS: 

OCT  '94 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

ECO  $/kWh(1) 

kWh  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A, 

UPS  System  | 

$0.0821 

89,454 

$7,344 

15.08 

$1  10,750 

B. 

Recirculation  of  Tower  Air 

$0.0821 

74,518 

$6,118 

15.08 

$92,258 

C. 

T*8  Fluorescent  Lamps 

$0.0821 

29,455 

$2,418 

12.02 

$29,067 

D. 

E. 

Chiller  Replacement 

$0.0821 

85,453 

$7,016 

15.08 

$105,796 

G. 

H. 

TOTAL 

278,880 

$22,896 

. > 

NON-ENERGY  SAVINGS  (  +  )  OR  COST  {-) 

A. 

ANNUAL  RECURRING  (-H/-) 

1  DISCOUNT  FACTOR 

(From  Table  A)  = 

2  DISCOUNTED  SAVINGS  (-(-)/ COST  (-) 

(3A  X  3A1)  = 

B. 

NON-RECURRING  {  +  /-) 

ITEM 

SAVINGS  (-H) 

YEAR  OF 

DISCOUNT  DISCOUNTED 

COST(-)  (1) 

OCCURRENCE  (2) 

FACTOR  (3)  SAVINGS/COST  (4) 

(TABLE  B) 

a.  AVOIDED  COST  OF  CHILLER  REPLACEMENT 

$99,539 

2 

0.943 

$93,865 

b.  MATERIAL:  NONE 

c.  MATERIAL:  NONE 

d.  TOTAL 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  {  +  )  OR  COST  {-) 


$99,539 


$93,865 


(3A2  -H  3Bd4) 


i4.  FIRST  YEAR  DOLLAR  SAVINGS  (  +  )  I  COSTS  (-) 

5.  SIMPLE  PAYBACK  (SPB)  IN  YEARS  (MUST  BE  <  10  YEARS  TO  QUALIFY) 
|6.  TOTAL  NET  DISCOUNTED  SAVINGS 
|7.  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(MUST  HAVE  SIR  >  1 .25  TO  QUALIFY) 


{2H3  +  3A  +  (3Bd  1  /Economic  Life)) 
(1G/4)  = 

(2H5  -h  30  = 

(6/1 G)  = 


$157,609 


$337,872 


$93,865 


$27,873 

5.65 

$431,737 

2.74 


